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CBYSTALLIZATION OF HETAL UNDER STRESS. 

The persistence with which an exploded theory main- 
tains its hold on the public niind was shown incident- 
ally during the recent attack by the city government 
upon the Manhattan Elevated Railway Company. In 
the newspaper discussion which was aroused by that 
unparalleled exhibition, the venerable bogy of the 
crystallization of steel and iron in bridge structures 
was trotted out, and the imminent collapse of the ele- 
vated columns, trusses, and girders was once more pre- 
dicted. It would bedifficult to find apopularengineer- 
ii-" fallacy that maintains its hold on the public mind 
with greater tenacity than this; it is certainly impos- 
sible to find one that has less foundation in fact and is 
more completely disproved by the condition of the 
metal in long-standing steel and iron bridges at the 
time of their removal or renewal. It is probable that 
!i large percentage of the passengers that daily cross 
the Brooklyn Suspension Bridge — if they give any 
thought to the mechanical features of the structure — 
are satisfied that the metal of the bridge is deteriorat- 
ing — "crystallizing" — and that the wire cables, unless 
they are renewed, will in the course of time give way 
and precipitate the whole bridge into the river below. 
Tests in the laboratory and half a century's tests in 
the field have proved that the theory of the crystalli- 
zation of metal under ordinary static stresses is a myth. 
The stresses, of course, must not exceed or even ap- 
proach theelastic limit of the material; but as long as 
they remain well within this limit, there is no reason, 
as far as our present theory and practice can enlighten 
us, why a properly inspected and painted bridge should 
not last indefinitely. A strong presumption to this 
effect is {ifTorded by the experience of the engineers 
who had charge of the recent reconstruction of the 
railway wire suspension bridge across the Niagara 
gorge. The original structure was erected by Mr. 
Roebling, of Brooklyn Bridge fame, in 1853, and in 
making the cables, the wires of an earlier bridge, built 
at this site in 1848, were utilized. Consequently, when 
the Roebling bridge was removed in 1898, these wires 
had been in service for half a century, and in constant 
use under the trsing service of the railroad bridge for 
forty-two years. If there is such a thing as crystalli- 
zation, it would surely have been present in these wires; 
hut, as a matter of fact, when the strands of the cable 
were cut into short lengths, they curled up, taking the 
set which was given them when they were coiled on the 
reels fifty years ago. This proves that the cables had 
never been overstrained, and that the static strains 
due to the weight of the bridge, and all the rolling 
loads of cars and locomotives for over forty years had 
failed to produce any injury to the material. 

These facts agree with the careful tests made by 
Prof. R. C. Carpenter at Cornell University, which 
verify the growing belief among engineers that the 
theory that crystallization can be produced by rapidly 
applied stress is no longer tenable. The subject was 
examined by a wide variety of methods, each of which 
might be supposed to produce the injurious crystalline 
condition. The test specimens were subjected to sadden 
stress by moving weights ; to shocks due to explosives; 
to fracture by blows after a number of alternate heat- 
ings and coolings ; and finally to a large number of 
blows of small force. It was found that so far from 
the suddenness of the stress tending to crystallize 
the material, the elongation or elastic stretch of 
the material was greatest when the stress was most 
suddenly applied. The importance of this result on 
the question of bridge deterioration is evident, for the 
distrust of this form of structure is due to the fact that 
its load, particularly in the case of railroad bridges, 
is suddenly applied, and has something of a dynamic 
effect. 

These investigations also served to correct the popu- 
lar impression that steel and iron are more liable to 
failure in winter than in summer, and that metals 
generally are rendered " brittle" by a lowering of their 
temperature. As a matter of fact, the strength of 
wrought iron and steel is at a minimum at 70° F. , and 
H increases with a variation of temperature either way 
from this point, increasing with a rise of temperature 
until it is 30 per cent stronger at 500° P., and being also 
about 20 per cent stronger at 60° below zero F. It is 



remarkable also that the tests should have shown that 

with the increased intensity of the cold there was a 
perceptible rise in the elastic limit. 

That increased cold should not only have increased 
the hardness of the steel, but also its ductility, is di- 
rectly at variance with the popular belief, which is 
based largely upon the fact that in railroad operation 
it has been observed that rails, wheels, and axles fail 
more readily in cold than in hot weather. There is no 
question that failures are more frequent in frosty 
weather, and in the light of the Cornell experiments, 
we must now look for some other cause of the phe- 
nomena. It is to be found in the fact that in winter, 
the roadbed being frozen and inelastic, the hammering 
of the rails by the heavily loaded wheels is more severe 
than in the summer, when the ballast has regained its 
natural elasticity. The same cause operates to increase 
the shocks to which thewheelsand axles are subject, 
and it is to this extra stress, and not to any inherent 
weakness, that the failures are due. 

The subject of the deterioration of structural iron 
under stress has much more than an academic interest, 
for it affects not merely the costly and indispensable 
bridges which form important links in our great sys- 
tems of transportation, but all the modern fireproof 
buildings, the vast roofs of our terminal stations and ex- 
hibition halls, and every form of framed structure that 
is subject to stress, whether from wind or loads. It is 
satisfactory to feel assured that, as far as our present 
knowledge goes, there is no reason why, with careful in- 
spection to prevent its oxidation by the weather, the 
metal of such structures as the Brooklyn and Forth 
Bridges should not last as indefinitely as if it lay 
embedded in the ore from which it was drawn. 
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From all that can be reliably gathered, the two new 
boats will be more alike than any two that preceded 
them. Both areconstructedof an alloy, the home yacht 
of Tobin bronze and the challenger of phosphor bronze; 
and both are being built up to the full limit of size and 
power. There will probably be very little to choose in 
the matter of weight of theliuUs, rigging, and spars, 
and, indeed, as far as the mere structural features are 
concerned, the race will scarcely be won by any great 
advantage so gained. . The fortunes of the cup will de- 
pend on the form of the hulls, the sail plan, and, above 
all, on the skippers and crews that will handle these 
magnificent and costly yachts during tlie eventful days 
of next October. 



THE YACHT "COLUMBIA." 

The choice of the name " Columbia " for the new cup 
defender will probably give general satisfaction, and 
perhaps, looking at tlie question from every point of 
view, it is better than "Golden Rod," which it was 
thought would be selected by those who are responsi- 
ble for the yacht. The name of a national flower 
would have been a rather happy reply to the choice of 
the name "Shamrock" by the owner of the challeng- 
ing boat; but " Columbia" is better because more na- 
tional and distinctive. 

It may not be known to many of our readers that 
the new yacht will not be the first cup defender to 
bear the name "Columbia." In the year 1871, an 
Englishman, Mr. James Ashhurj", forwarded his second 
challenge for a race (his first attempt to win the cup 
having been made unsuccessfully in the previous year), 
and brought over a new racing schooner, the " Livonia," 
whicli had been built specially for tlie contest. The 
"Columbia," a typical American schooner yacht, was 
selected to meet her and sail a series of seven races. 
In those days the cup committee reserved the right to 
select any one of several yachts to suit the particular 
weather of the day. If the day of the race brought 
light winds, a fast fair weather boat was selected, and 
if it threatened to blow "greatguns, " amore weatherly 
craft was chosen, the challenger, meanwhile, having 
to stick to his one boat. This was pretty hard on the 
challenger, it must be confessed, and we manage those 
things better now. 

In the first race the wind was light and the " Colum- 
bia" was chosen. She beat the " Livonia " over the 
New York Yacht Club course by 36 minutes 28 seconds. 
In the second race the wind was light at the start and 
" Columbia " was again chosen. The course wastwenty 
miles to windward and return, and in the run to the 
outer mark the " Livonia " led. On the beat back to 
Sandy Hook lightship the " Columbia" gained 10 min- 
utes and 33 seconds, winning by that amount. In the 
third race the wind was fresh, and the schooner 
" Dauntless " was selected, but an accident prevented 
her from starting, and the " Columbia" took her place. 
The strong breeze carried away one of her spars, and 
her steering gear gave way, necessitating lier sail- 
ing under reduced canvas, with the result tiiat the 
" Livonia" won by 15 minutes 10 seconds. In the two 
last races of the series the schooner "Sappho" was 
chosen, and she won the races by the comfortable mar- 
gins of 30 minutes 31 seconds and 35 minutes 37 seconds. 
From the long lead with which the American schooners 
crossed the line, it is evident that if the defense of the 
cup had been confided to a single boat ("Columbia," for 
instance), as is now the practice, the result would have 
been the same. 

We expect that the new " Columbia" will win, and we 
could wish that she might lead the "Shamrock" home 
by such handsome margins as her namesake did nearly 
thirty years ago ; but it is not likely. Yacht designing 
was not the exact science in the seventies that it has 
grown to be in the nineties, and there is no such diver- 
gence now in hull and sail plan as distinguished the 
saucy schooners of that day. The types have slowly 
and surely drawn together by the inexorable law of 
the survival of the fittest ; each has borrowed from the 
other, besides discarding what was useless and obsolete 
in its own practice, until to-day it takes the eye of an 
expert to tell a "Valkyrie" from a "Defender," or 
shall we say a "Columbia" from a " Shamrock." 



THE USES OF FLORIDA HOSS. 

The freeze of this j'ear killed the Florida moss. 
People who do not recognize what this means must 
think that this somber gray drapery of the Southern 
forests gives one hundred bales a week of " moss h.air" 
to the Northern upholsterers from the little village of 
Micanopy, Florida, alone, and other factories in the 
State yield many times as much, and this is only 
about one-half of the weight of the moss when taken 
from the trees. The other half is the useless envelope 
to the inner and valuable hair. There is a mistaken 
idea as to how the outer portion of the moss is re- 
moved. It is generally supposed that the covering is 
removed by chemicals or by passing through some 
ingenious stripping machine. The latter would be 
too expensive and the former open to the danger of 
injuring the natural elasticity of the fiber. 

The moss when first gathered is greenish-gray. 
When killed by frost or lack of proper sustenance, it is 
easily distinguished from the live moss. It turns gray, 
and if bitten feels soft, while the live moss "crunches" 
between the teeth. But the outer covering will re- 
main on either the dead or fresh moss for months. If 
the moss, either alive or killed, is simplj' piled in heaps 
in a moist place and covered with muck or sand, it 
soon begins to ferment. The temperature of the interior 
of the heap rises to a point too hot for the hand to bear, 
and, if not checked, it keeps heating till too hot to walk 
over. But this stage means damage to the interior 
hair, and must be avoided. Properly conducted, the 
fermentation means the complete destruction of the 
outer skin, and the moss is left duly "colored," i. e, 
showing the dark brown color of the hair. 

It reaches this stage in the hands of the pickers, who 
then deliver it in loose wagon loads, like hay, to the 
gins. There are about fifty of these ginning establish- 
ments in the State — very simple affairs. The building 
is constructed as cheaply as possible and costing from 
$300 to $300 — no insurance is obtainable. The floor 
is six feet from the ground and made of slats H4 inches 
apart, so that short fibers, sticks, and dirt will sift out. 
In the building is nothing but a cheap modification of 
a cotton gin — a cylinder two feet long, and of the 
same diameter, with two-inch teeth, which beat the 
moss against similar stationary teeth, taking out 
sticks and rubbing off most of the adhering remains 
of the outer covering of the moss. The machine is 
cheap and very inefficient. The resulting moss is 
either "2 cent moss" or "3 cent moss" — the price per 
pound after ginning, according to the care with which 
the picker delivered it. 

The writer was surprised to learn that this is the 
only preparation the moss receives. It is shipped in 
bales direct to the wholesaler, who generallj' distributes 
them unopened to the upholsterers. 

The freeze will not interfere with this year's crop. 
The dead moss is treated just as before the freeze. 
But the outlook for next year is bad. The crop will 
be small. Usually where a tree has been picked clean, 
plenty of small bits are left, so that in a favorable 
locality the tree will be full again in two or three 
years. This was shown by the practice in moss local- 
ities of cleaning it from the orange trees every two 
years. But when the temperature fell to 8° in the 
center of the State last February, the moss was quite 
generally killed and its development so checked that 
the yield will be smaller for several years. South of 
Ocala little harm was done. 



PROF. CHANDLER HONORED. 
Prof. Charles F. Chandler, of the School of Mines of 
Columbia University, has been nominated for president 
by the Society of Chemical Industry, which has been in 
session at Glasgow. Prof. Chandler is the first Ameri- 
can to be nominated for the president of an English 
scientific society. In his new ofBce Prof. Chandler 
will succeed sucli men as Sir Henry Roscoe, Sir Fre- 
derick Abel, Sir John Evans, Sir Lowthian Bell, and 
others. Prof. Ch.andler is now sixty-one years of age. 
He gr.aduated from GOttingen in 1856, and in 1864, in 
connection with Prof. Eggleston and Gen. Vinton, he 
founded the School of Mines of Columbia College. In 
1866 he was appointed chemist for the Health Board of 
New York, and in 1873 to 1884 he was president of the 
Board. He is at present the expert for many corpora- 
tions. When Prof. Chandler returns to the United 
States, a reception will be tendered him. 
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TOFOGBAFHICAL MAFS. 

The United States Geological Survey has been carry- 
ing on important work for the last sixteen years, im- 
portant not only to scientists and engineers, but also 
to the public as well. This work consists of the pre- 
paration of topographical maps of various sections of 
the United States, from careful observations and sur- 
veys, and their subsequent publication and distri- 
bution. Already about one-quarter of the United 
States, exclusive of Alaska, has been mapped in this 
way, and it is the intention of the Geological Survey 
to issue maps covering the entire country. The Even- 
ing Post recently had an interesting article upon this 
particular branch of work carried on by the Geological 
Survey, from which we condense the following : In 
carrying on government and other engineering and 
scientific works, such as investigating water supply 
and irrigation, timber cultivation and transportation 
I'outes of all kinds, an accurate knowledge of the topo- 
graphy of the territory under consideration is one of 
the first essentials ; and in arranging for the topo- 
graphical survey of the country, the government de- 
cided that it should result in a series of maijs which 
should be valuable as a basis of farther scientific 
work. The maps are comparable with the military 
maps of Eui'ope, as they furnish all the details of the 
country, including roads and watercourses. The maps 
ai-e 16J^X30 inches and are drawn on a scale of 1 :63,- 
500. or an inch to the mile. Surveys for the maps are 
made by the engineers of the Geological Survey under 
the supervision of the Director at Washington, and 
in many cases there has been co-operation between the 
national survey and the various Statp .surveys. 

The start is made with a primary triangulation ob- 
tained from the Coast and Geodetic Survey, in which 
certain primary points are located with mathematical 
accuracy. It is often necessary for the engineers of 
the Geological Survey to extend the primary triangula- 
tion of the coast survey and to do considerable tri- 
angulation, both primary and secondary, on their own 
account, so as to embrace the points needed forthe ter- 
ritory which is being surveyed. After the triangulation 
is completed, the topographical party takes the field, 
and a topographer and two assistants occupy them- 
selves with the section of country contained in a single 
sheet of map. The topographer, who has already lo- 
cated the principal heights in the district, sketches in 
the contour lines showing the different elevations, while 
the assistants use, where possible, a horse and buggy 
to measure the distances. The ponds, lakes, and 
water supply are carefully marked and the other topo- 
graphical features are indicated on the field sheets, 
which are then taken to Washington, and a map drawn 
on a scale of one and one-half times as large as the 
printed sheet when issued. In Washington the sur- 
vey has its own bureau of engraving and printing 
where the maps are engraved on copper. Changes 
are constantly being made in these copper sheets, and 
from them copper- plate maps are obtained ; but these 
maps are not issued, however. They are simply used 
as copy for the photo-lithographers to make their maps, 
for the maps which are issued are printed from litho- 
grapher's stones. The sheets are printed in three 
colors, the cultural features, such as roads, cities, 
towns, and railroads, and also the lettering, being 
black, the water features blue, and the hill features 
brown. The contour lines indicate intervals of twenty 
feet. By an act of Congress these maps are disposed 
of by sale and they can be purchased at the rate of five 
cents each, or in quantities of a hundred or more for 
two cents per sheet. On application to the Director of 
the Geological Survey, a list of maps now published 
could be obtained which will enable bicyclists, tourists, 
or surveyors to purchase these valuable maps. Local 
atlases may be readily made by purchasing a number 
of these and binding them. These topographical 
maps are made parts of a series of geological volumes 
issued by the Survey. 



occasion, as will also be the Congressional Library, 
where an admirable opportunity will be given for in- 
specting the lighting and ventilating machinery and 
the book conveyors. The meeting promises to be one 
of unusual interest. 



MEETING OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
The thirty-ninth meeting of the American Society of 
Mechanical Engineers will be held at Washington, D. 
C. , May 9 to May 12, and the sessions of the society will 
be held in the Arlington Hotel. The opening session 
will take place on Tuesday evening. May 9, and an in- 
formal i-eception will be held by the president and offi- 
cers of the society. This will take place in the Cor- 
coran Gallery of Art. A second session will take place 
on Wednesday morning, and the reading of a number 
of professional papers. On Wednesday afternoon there 
will be held a reception of the society by President 
McKinley in the Executive Mansion at 3 P. M., and on 
Tliui'sday morning professional papers will also be read, 
and in the afternoon an excursion will be made to the 
navy yard, where the gun factory, trial tank for ship 
models, ordnance museum, and ships will be visited. 
In the afternoon there will be a reception tendered to 
the society by Mrs. George Westinghouse, and after the 
closing session on Friday morning, papers will be read. 
In the afternoon an excursion will be made to Mount 
Vernon, and in the evening a visit will be paid to the 
Washington Monument, which will be lighted forthe 



OZOTYFE. 

A NOVEL METHOD OF CARBON PRINTING. 

Although "carbon" is the most beautiful, the 
simplest, and most permanent of all printing methods, 
it has not, in this country at least, attained any con- 
siderable degree of popularity. For this there are 
several reasons, all more imaginary than real, with 
the exception, perhaps, of two. These are the invisi- 
bility of the printed image and the fact that the image 
is reversed, double transfer, simple as it is, seeming to 
frighten both amateur and professional. But if all 
that is claimed for this new method is true, both of 
those objectionable features will be abolished. 

In the 1898 exhibition of the Royal Society there 
were two exhibits that attracted considerable attention 
and much speculation. They were by Mr. T. Manly, 
of London, and included prints in various colors, in- 
cluding pigments and aniline colors. In the cata- 
logue they were entered as " Examples of ozotype 
printing in pigment, being carbon printing without 
actinometer, transfer or safe edge, and in which the 
pigmented gelatine does not come in contact with a 
chromic salt." 

Up to March 23, that was all the informatioa we had, 
but on the evening of that day Mr. Manly brought 
the subject before the Royal Society, by way of de- 
monstration ; and without going fully into it, gave suf- 
ficient information to enable anyone to try his hand at 
it, promising to return to it when certain patent ar- 
rangements were completed. 

The principle involved is the old, old one discovered 
by Ponton in 1839, the splitting up, by light, of chro- 
mium trioxide into chromium sesquioxide, and the ren- 
dering insoluble of soluble organic matter by the action 
of the nascent oxygen. 

In the practical application of this to ozotype, paper 
is coated with a solution containing a cliromate and a 
manganous salt, and exposed under a negative in the 
ordinary way, till a distinct image of a brown color is 
formed. The image is positive and is then washed in 
water till the unaltered salts are removed, and nothing 
but the positive image is left. The next step is to im- 
merse the print and a piece of uns'ensitized carbon 
tissue in a solution containing acetic acid and hydro- 
quinone or other suitable phenol derivative. They 
are then withdrawn and squeegeed together, and hung 
up to dry. When dry, they are placed for half an hour 
in cold water and then transferred to warm water, and 
developed as an ordinary carbon print. 

A possible explanation of the changes that take 
place may be as follows : The oxygen liberated by the 
light from the chromate salt is absorbed by the man- 
ganous, which is converted into a manganic ; and that 
oxygen is again liberated by the acetic acid, to be in 
turn absorbed by the gelatine. This absorbed oxygen, 
aided by the hydroquinone, renders the gelatine suffi- 
ciently insoluble to bear development, and so we have 
the positive picture, and of any color that we desire. 

Until further notice, the following may be taken as 
an experimental working formula : 

SENSITIZING SOLUTION. 

Manganous sulphate 14 drams or parts. 

Potassium bichromate 7 *' " 

Water 12 ounces or 100 parts. 

This may be applied with a brush to any good plain 
paper, such as Whatman's, or a paper already coated 
with gelatine may be employed. If plain paper, then 
the dried print must be coated with two per cent solu- 
tion of gelatine, and allowed to dry before immersion 
in the bath, which may be as follows : 

Acetic acid glacial 3 grains. 

Hydroquinone 1 " 

Water '. 3 ounces. 

The carbon tissue should be immersed in this for 
about one minute, taking care that no air bubbles are 
formed, and the print for only a few seconds ; and if 
the tissue be cut just a little smaller than the print, 
there will be no chance of slipping while squeegeeing. 

It will be evident that carbon tissue of any color may 
be used, and probably tissue colored by aniline, and 
that as there is a visible image and no sensitized tissue 
to spoil, there should be a great future before ozotype. 

The following hints may be of use to experimenters: 

When rough paper is used, printing should be car- 
ried a little deeper than with smooth. 

For increasing contrasts, increase the acetic acid in 
the bath. For softness, increase the hydroquinone. 

The addition of a small quantity of magnesium 
sulphate to the bath tends to solubility of the gela- 
tine. 

In case of an under-printed proof, immersion in a 
very weak solution chloride of lime may improve mat- 
ters. The sensitized paper will keep for months. 

A washed print can- be developed after nine months, 
perhaps longer. 

The acid bath should be used at a temperature of 
between 65° and 75° F. 
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THE DTTEABILITT OP TTFEWRITER RIBBONS. 

Recently the Department of State desired to know 
the permanency of the ink and typewriter ribbons for 
a machine which was to be used for copying the rec- 
oi'ds of the Department of State, and the work was 
done in the chemical laboratories of the Agricultui-al 
Department. The report makes it conclusive that the 
impression made by the machines fi-om the kinds of 
ribbons submitted is indestructible. An analysis was 
made of the ink with a view of determining the nature 
of the pigments and dyes contained therein, together 
with the proportion of the oil which forms the basis of 
the ink. The following results were obtained: 

Per cent. 
The volatile matter (water, essential oils for perfuming, 

etc.) 3-71 

Oil 74 .'il 

Blue dye (giving the reactions of methylene blue) 003 

Prufflian blue 1311 

Lara pblack (or other form of finely divided carbon) 819 

Total 100-45 

On combustion the ink yielded 9'23 per cent of ash, 
consisting mainly of ferric oxide, which was nearly 
equivalent to the percentage of Prussian blue indi- 
cated above. The ribbon was placed in a typewriter, 
and samples of the writing were made on three grades 
of paper. Portions of these were submitted for seven 
days to the action of the following reagents: Petroleum 
ether, alcohol, water, strong chlorine water, a mixture 
of ether and alcohol, three per cent oxalic acid, ten per 
cent citric acid, ten per cent hydrochloric acid, ten 
per cent tartaric acid, and four per cent sodium hy- 
drate. There were no visible signs of action, except 
that in the case of the chlorine water and sodium hy- 
drate the writing was turned brown, in consequence of 
the methylene blue and a part of the Prussian blue. 
It was found that several of the reagents decolorized 
the ordinary nut gall and iron ink, but in spite of this 
partial bleaching, the typewriting was readily distinct 
and readily legible. The carbon of the ink is practi- 
cally indestructible by reagents which will not destroy 
the paper, and the oil which forms the basis of the 
ink carries the finely divided carbon so far into the 
paper, even when the latter is glazed, that any attempt 
at erasure necessitates such abrasion of the surface of 
the paper as is readily detected by a lens, if not with 
the naked eye. 

Prussian blue is a fairly permanent pigment, but 
yielded more easily to chemical reagents than did the 
carbon. The blue dye in the sample submitted, which 
was probably methylene blue, is soluble in alcohol and 
water, but is protected by the oil which forms so large 
a percentage of the ink. The only improvement indi- 
cated by the tests is the increase of the percentage of 
the carbon and the decrease of the percentage of 
Prussian blue. It is undoubtedly true that an ink 
made of these ingredients in the proportions indicated 
above will meet every requirement in regard to per- 
manency. It was not thought necessary to extend the 
analysis to include such minor ingredients as wax, 
resin, soap, etc., which are added to inks to improve 
their printing qualities. 

— ■ » 4 ■ » • 

THE TUGEIN FOG DISPELLER. 
The Monthly Weather Review, published by the 
Weather Bureau, recently had an account of the 
Tugrin fog dispeller, which con-sists of an outlook pipe 
8 feet long, the internal diameter being 3 inches. 
There is a wide flange at the mouth placed so as to 
be convenient to the navigating officer. A tube enters 
the pipe from below, and a blower sends a powerful 
stream of warm air through the tube and the pipe 
straight ahead, blowing a hole through the fog as it 
were, which is rolled back in every direction. The 
moisture is said to condense and flow in rain drops. 
The navigating officer is enabled to see through the 
densest fog for several hundred feet. If this blower 
operates satisfactorily in a horizontal position, it might 
also do the same in a vertical one, and the region 
around the blower should, therefore, be well wet by 
the rain drops that are thus formed out of the fog. It 
might be an expensive operation, but it would be 
worth trying on the coast of California, where it is 
desired to utilize fog. 



THE ROWLAND TELEGRAFH SYSTEM. 
Prof. Henry A. Rowland gave an exhibition of the 
workings of his new multiplex telegraphy printer at 
the meeting of the Johns Hopkins ^Scientific Associa- 
tion on April 27. The new instrument can be manipu- 
lated by anyone who can use the typewriter arrange- 
ment by which the messages are sent. The printer 
will send sixteen messages simultaneously, but eight is 
the best practical working limit. Prof. Rowland ex- 
plained the principle of his machine. By shunting off 
some of the waves of the current, certain letters are 
stamped on the paper; by shunting off certain other 
waves, certain other letters are printed. The shunting 
of the current acts faster than the instrument can 
work, so that a number of letters can be struck off dur- 
ing one revolution of the instrument. The limit to the 
number of messages which may be sentat the same time 
has not been reached. 



© 1899 SCIENTIFIC AMERICAN, INC. 



27^ 



A NOVEL BOILEB-TUBE CUTTEB AKD EXFANDEB. 

The device illustrated in the accompanying engrav- 
ing is an apparatus for cutting or expanding boiler- 
flues, the cutting being performed before the removal 
of the old flue and the expanding being performed on 
the new flue to hold it in place. 

Fig. 1 is a perspective view of the tool. Fig. 2 is a 
sectional view showing the eccentric mounting of the 
expander or cutter. Fig. 3 is a modified form of cut- 
ter. Fig. 4 is an edge view of the expander. 

The tool consists of a shank and of a body portion. 
The shank, in the particular form illustrated, is pro- 
vided with an eccentric passage extending into the 
body. This passage incloses a rod, the outer end of 
which projects from the shank and is squared to re- 
ceive a wrench, and the inner end of which has an arm 




HEBVEY'S BOILEB TUBE CUTTEB AND EXPANDEB. 

swinging eccentrically in a recess formed in the body. 
The free ends of this arm are designed to receive a 
double bevel cutter, or a single bevel cutter, of the 
form shown in Fig. 3, or an expander of the type illus- 
trated in Fig. 4. In order to permit the insertion and 
removal of the rod carrying the cutter or expander, 
the body is formed with a groove which is closed by a 
removable piece. 

In using the tool, the eccentrically-mounted arm is 
thrown from the position shown in full lines to that 
shown in dotted lines in Fig. 2, and the body is inserted 
in the flue. If the flue is to be cut, the eccentric arm is 
fitted with one of the cutters described; if it is to be ex- 
panded, then the arm is fitted with the expander. In 
order to hold the tool against the flue-sheet a suitable 
clamping-device is used. In bringing the tool into con- 
tact with its work the rod is first turned by means of a 
wrench, and thus the shank and body are turned to 
perform the work. The movement of the tool will 
cause the cutter or expander to engage or bind against 
the tube and perform its functions. It will be seen that 
the rotation of the body portion in the flue will force 
the eccentric arm to the left, as shown in Fig. 2, and 
that as this movement increases, the cutter enters 
the- flue correspondingly further. The tool, therefore, 
automatically feeds the cutter or expander as fast as 
may be desired. 

The inventor of the device described is Walter D. 
Hervey, Chenoa, 111. 

♦ < » > » 

AN lUPBOVEMENT IN FTTBNACE CONSTBUCTION. 

The hot-air furnace which we illustrate herewith is 
so constructed that a large volume of heated air may 
be obtained from a comparatively small body of fuel, 
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a vertical section through the oflf-take and through 
the valve controlling the draft. 

Through the body of the furnace above the grate 
the cold-air flue is passed, the upper portion of which, 
as shown in Fig. 2, is slotted. A superheating well, 
open at the top, and communicating with the slot of 
the cold-air flue, is located in the upper part of the 
furnace-body. This well is provided with a flange 
which is fitted in the upper portion of the furnace, and 
which has ports connected with a bridge-pipe com- 
municating with an oflf-take. In the section connect- 
ing the bridge-pipe with the off-take a tubular valve is 
loosely mounted, by means of which valve communica- 
tion between the oflF-take and bridge-pipe may be cut 
ofT, a sufficient space being left between the valve and 
the surrounding section to permit the escape of the 
gases. The means by which the valve is seated consist, 
as shown in Fig. 3, of a link attached to the valve and 
pivoted to a lever, locked in adjusted position by a 
locking-bar. 

The furnace is surrounded by a casing of such dimeu- 
sions that a space is left between the sides of the fur- 
nace and the sides of the casing. At the bottom of 
the casing doors are hung, which ordinarily close open- 
ings serving to admit cold air in order to force the 
column of hot air contained in the upper portion of 
the casing into the pipes leading to the various rooms 
of the dwelling. 

As the flames and products of combustion must pass 
around the upper portion of the flue before passing 
around the superheating well, the cold air admitted is, 
of necessity, very quickly heated, owing to the heated 
condition of this portion of the flue. The air thus 
heated passes into the well, where its temperature is 
still further raised, and finally enters the supply-pipes. 

The inventor of the furnace is Mr. Alexander Heil, of 
Reading, Pa. 
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AN IMFBOVEMENT IN FUBNACE CONSTBUCTION. 

and that the draft may be shut off between the furnace 
and the chimney or the oflF-take fine, ample provision 
being made for the escape of the gases. 

Fig. 1 is a perspective view of the furnace, parts 
being broken away to show the interior arrangement. 
Fig. 2 is a top plan view of the cold-air fine. Fig. 3 is 



Automobile Regulations In France. 

The following regulations for automobile carriages 
have been made in France. Every type of vehicle 
employed must offer complete conditions of security 
as to mechanism, steering gear and brakes. The con- 
struction of the carriages must be approved by the 
Service des Mines. This certificate must be obtained 
for each type of machine. The builder is then at 
liberty to manufacture an unlimited number of vehi- 
cles. Each vehicle must bear the maker's name, the 
type of machine and the number of vehicle in that 
type, as well as the name and address of the owner. 

No one may drive the automobile who is not the 
holder of a certificate of capacity, delivered by the 
prefect of the department in which he resides and 
granted with the consent of the Service des Mines. 
The driver of an automobile must always have the 
regulator of the speed well in hand. In case of narrow 
or crowded thoroughfares, the speed must be reduced 
to a walking pace, and in no case must it exceed I8J-2 
miles in the open country or 12!^ miles an hour upon 
passing houses. Racing is allowed, provided authorizr 
ation is obtained from the prefect and the mayors are 
warned. In racing, a speed of thirty kilometers, or 
18}4 miles, an hour may be exceeded in the open 
country, but in passing houses the maximum of twenty 
kilometers (12}^ miles) must not be exceeded. The 
approach of the automobile must be signaled by 
means of a trumpet. Each automobile umst be pro- 
vided with two lamps, one white and the other green. 



imparting alternate or opposite reciprocations to the 
rods, so that one piston will ascend while the other de- 
scends. 

In order to transmit the motion of the rods operat- 
ing the pumps in a shaft to the rods operating the 



A Pneumatic Artificial I^lmb. 

An English inventor has devised a very ingenious ar- 
tificial leg and foot intended for use in cases of ampu- 
tation below the knee joint. It is mainly composed of 
a hollow rubber chamber which is inflated in exactly 
the same way as is a bicycle tire. The skeleton of the 
foot is of wood and contains within it a rubber-faced 
joint which permits of movements like those which 
take place at the ankle. A pair of rubber pneumatic 
pads surround the end of the amputated limb, so that 
no undue pressure is exerted on the tissue. 



A DEEF-HINE OB BELAY FUHF. 

By means of an improved relay pump, patented by 
George S. Herbolsheimer, 2343 Bryant Street, Denver, 
Col., it is possible to pump water out of a mine-shaft 
at one or more levels simultaneously, the parts of the 
pump being so arranged that any one of the indi- 
vidual pumps can be connected and disconnected 
whenever it may be so desired. 

The apparatus comprises a series of pumps arranged 
in pairs at different elevations and connected by a 
common water-main. Each of the pumps comprises 
two cylinders having suction and discharge connection 
with the water-main. In order to render the water- 
main continuous, a by-pass is employed, which con- 
nects the suction and discharge chambers of the pump 
and which is provided with a cut-off valve. Within 
the pump-cylinders pistons are fitted, the rods of which 
are connected with two power-transmitting rods ex- 
tending alongside of the pumps. The upper ends of 
the rods are connected with a suitable mechanism for 




HEBBOLSHEIMEB'S DEEF-HINE OB BELAY FUHF. 

pumps in a sump, links are employed which extend 
through the level above the sump and join the rods of 
the two sets of pumps in question, and which are 
pivoted on crank-wheels connected by pitmen with the 
power-transmitting rods. The up-and-down motion of 
the power-transmitting rods of the shaft-pumps is 
transmitted by the pitmen and link-connected crank- 
wheels to the power-transmitting rods of the pumps 
located in the sump, in order to actuate the pistons. 

When the cut-off valve in each by-pass is closed, and 
the cutoff valve in each suction chamber is opened, 
and when the power-transmitting rods are recipro- 
cated, water is pumped from the mine-shaft, as well as 
from the level and its sump, to the outside of the mine. 
By opening the by-pass valve and closing the suction- 
valves of the proper pump, it is possible to cut out a 
level or main shaft, as desired, so that water is re- 
moved only from the main shaft or from the level. 
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A QUAINT OLD JAPANESE CLOCK. 
Mr. and Mrs. Joseph Wintherbotham, of Chicago, 
in their travels in Japan, last year, came 
clock from which our engraving 
was made, in a small village re- 
mote from the coast and from 
the cities usually frequented by 
travelers. The clock is driven, 
not by springs, but by means of 
a weight. Its operating mechan- 
ism is not essentially different 
from the ordinary European 
clock; but the method of indi- 
cating the time is certainly un- 
usual. Instead of two hands 
which travel around a dial, the 
clock employs a finger or indi- 
cator, which is attached to the 
weight and which projects 
through a long slit in the cas- 
ing. As the weight descends, 
the finger likewise descends, and 
indicates the time as it passes 
o V e r a vertical 
scale on which the 
divisions of time 
are inscribed in 
Japanese charac- 
ters. ThesH divi- 
sions are subdi- 
vided by means of 
an auxiliary scale, 
over which the 
indicator also tra- 
vels. Apart from 
this curious me- 
thod of indicating 
the time of day, 
the clock is re- 
markable for its 

excellent workmanship. Its beautiful ebony case, its 
well-cut gear wheels, and its polished brass frame, cou- 
pled with its queer elongated form and unclock-like ap- 
pearance, lend to it an interest which we hardly attach 
to our ordinary time-pieces. This curious old Jap- 
anese clock may be seen at the office of this paper. 




A QUAINT OLD JAPANESE CLOCK. 
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A NEW SHADE-BOLLEB ATTAOffMENT. 

A patent has been granted to Herbert W. Mower, of 
98 Cutler Street, Newark, N. J., for a shade-roller 
which is so constructed that it may be hung either from 
the upper portion of a window-frame or from the sides, 
and which is provided with a novel, positively-acting 
brake for the spring-controlled trunnion. 

Fig. 1 is a front elevation of the upper portion of a 
window-frame, showing the roller in position. Fig. 3 
is a cross-section of the roller. Figs. 3 and 4 are per- 
spective views of brackets for hanging the roller. 

The roller consists of a metal tube provided at one 
end with a fixed trunnion, and at the opposite end 
with a spring-controlled trunnion, bent at an angle to 
its body to form a pendent bearing. A transverse tube 
is secured in the roller near the pendent bearing of the 
spring-controlled trunnion, by indenting a portion of 
the metal of the roller into the ends of the tube. At 
its center the tube is longitudinally slotted to receive a 




HOWEB'S SHADE-BOLLEB ATTACHHENT. 

disk which is firmly attached to the spring-controlled 
trunnion. The disk is provided with a recess to receive 
balls, one of which is located in each end portion of the 
transverse tube, as shown in Fig. 3. When a ball 
enters the recess, the disk is prevented from turning 
until the ball has been dislodged. 

The shade is secured to the roller by springs passed 
at one end through apertures in the shade and 
through corresponding apertures in the shade-roller, 
the other end of the spring engaging with the outer 
surface of the roller. 

The hangers, as illustrated in Figs. 3 and 4, are 
screw-eyes. The eye of one of the hangers is in aline- 
ment with the screw-shank ; but the eye of the other 
hanger is at a right angle to its screw-shank. 

These hangers enable a shade to be hung from the 
upper portion of a window-frame or from the sides, 
and permit a roller to be fitted to a window-frame in 
which an ordinary roller of the same length could not 
be hung. The pendent bearing of the spring-controlled 
trunnion passes through the bent eye ; while the fixed 
trunnion enters the straight eye. 



tion the punch is cleaned at each stroke, and the 
minute portions of cloth removed drop into a recepta- 
cle below the machine table. The holes are circularly 
arranged in the disk for reasons of economy ; for when 
a hole has been worn out, another can be swung into 
place by rotating the disk through the proper distance. 
In size these holes vary from a perforation so exceed- 
ingly fine as to be hardly perceptible to an opening 
equal to the diameter of a pipestem hole. This per- 
forated disk insures the production of sharply cut per- 
forations and the cleaning of the punch. It is by 
means of this modified sewing-machine that the 
marked-out cloth is pierced to form the stencil-like lay. 

In order to mark out the cloth to be cut, a glutinous 
powder is used which is rubbed over the lay, so that an 
imprint is left on the cloth wherever the powder has 
passed through the. perforations. In order to fix these 
marks a hot roller machine provided with an automatic 
folder is used, whereby the powder marks are fixed by 
the action of the heat on the glutinous ingredients. 
Thus fixed, the marks cannot be rubbed out during 
the process of machine cutting. For hand cutting or 
for linen, cotton and close-grained fabrics, this heating 
process can be dispensed with. 

A lay once made can be used over and over again. 
It corresponds in effect with the type of a printing 
press, from which as many prints can be made as may 
be desired. Not the least remarkable feature of the 
whole process is the great rapidity with which patterns 
can be reproduced. A lay which originally required 
one hour's work of a skilled cutter can be reproduced 
by means of the process more than twenty times within 
the same period. The process marker has been applied 
to every branch of the clothing trades, even to "custom 
tailoring." 



A BAFID WAY OF HABKINO OUT CLOTH 
PATTEBNS. 

The marking out of cloth by machinery, although 
it has engaged the attention of many an inventive 
mind, has not kept abreast with the development of 
other branches of the clothing and tailoring trades. 
The particular form of marking out which has attracted 
most garment cutters is a method in which stencils or 
perforated " lays,"' as they are technically known, are 
employed. Most attempts in this direction have failed 
because the material for the lays was unsuitable ; be- 
cause the perforations were imperfect; and because 
there was no satisfactory way of fixing the pattern upon 
the cloth to be cut. 

These defects have been overcome in a method which 
although originally patented in part in the United 
States, up to the present time has found its greatest ap- 
plication in Great Britain and in France. The method 
in question is employed in connection with a patent 
process marker, and is the invention of Mr. James 
Marsden, of Wigan, England, a large clothing manu- 
facturer. 

The material used for the lays is a durable and in- 
expensive fabric, tlie meshes of which are closed by a 
filling insuring the production of sharply cut perfora- 
tions. Upon this filled fabric a skilled designer plans 
and marks out the various patterns ("lays''). After 
having been thus marked out, the filled cloth is ready 
to be perforated on the lines of the pattern. 

The machine used for this purpose differs in no es- 
sential from the usual sewing-machine, except that the 
needle-bar, instead of holding the usual needle, carries 
a punch, fitting accurately one of a series of holes 
formed in a disk sunk flush with the machine-table. 
These holes are conical in shape ; and the end of the 
punch is similarly formed. By reason of this construo- 



The Excavation of Babylon. 

German archaeologists are busy with plans for the 
excavation of Babylon. The late Sir Austen Henry 
Layard, the explorer of Nineveh, was the first one to do 
anything in the way of excavating Babylon, then 
Sir Henry Rawlinson followed. The excavations, it is 
claimed by the Germans, were done in a half-hearted 
way, and they are determined that their work shall be 
thorough. It will be very costly, and it is estimated it 
will occupy five years. It will be carried on by the 
Orient Society jointly with the Directors of the Royal 
German Museum and the leader of the expedition is Dr. 
Robert Koldewey, who has already had much experience 
in such work. The expeditions will start from Beirut, 
going from there to Aleppo, whence they will travel by 
caravan t o Bagdad. Babylon itself is two days' journey 
from Bagdad, and consists of rough mounds scattered 
on the banks of the Euphrates, under which lie the 
ruins of a great city, The excavators will begin with 
the fortress which is what remains of Nebuchadnezzar's 
palace, where Alexander died. In addition to their ex- 
cavating upon the city site proper they will investigate 
a number of other ruins situated near. 
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A DEVICE FOB BEMOVINi^ DENTS FBOH GUN- 
BABBELS. 

In order to provide a means for removkig the dents 
or depressions from gun-barrels, Henry H. Hotz, of 
Cuero, Tex., has invented a simple device which, by 
means of an expander-rod and expanding-tube, forces 

the indented portions out- 
wardly. 

Fig. 1 shows the expand- 
er-rod and expanding-tube 
screwed together. Eig. 3 
is a perspective view show- 
ing part of the device. 
Fig. 8 is a longitudinal sec- 
tion through a gun-barrel 
with the device in opera- 
tive position, the gun-bar- 
rel being shown in dotted 
lines. 

The expanding-tube is 
constructed in seniicylin- 
drical sections which are 
provided at their upper 
ends with a threaded bore 
communicating with a re- 
duced smooth bore, and 
which are connected by 
two spring sections secur- 
ed to a handle. 

The expander-rod at its 
upper end is provided with 
an operating-handle. The 
lower end of the expander- 
rod terminates in a conical 
tip, surmounted by a re- 
duced plain surface, above 
which a threaded surface 
is formed. 

In operation the expand- 
ing-tube is inserted in the 
gun-barrel with the semicylindrical sections opposite 
the indentations to be removed. The expander-rod is 
then entered at the opposite end of the barrel ; and the 
tip of the rod is inserted in the tube until the threaded 
surface of the rod engages the threaded bore of the 
tube. By turning the operating-handle, the expander- 
rod is screwed into the threaded bore of the tube, thus 
causing the reduced plain surface of the rod to engage 
the smooth bore of the tube and force it outwardly 
against the depressed portions of the barrel. 

The device can be employed to remove the indenta- 
tions in organ-pipes and other tubes as well as from 
gun-barrels. 




A MEMBER of the faculty of a Western university has 
announced that he has succeeded in very materially 
reducing the cost of lithium. The full details of the 
method have not been disclosed, but electricity is the 
method by which the metal is separated. 




A FEBFOBATED LAY. 




FIXING THE FAXTEBN-UABKS UPON TH£ CLOTH. 
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Pet Animals as Causes of Disease. 

Papers presented last suuimer at the French Con- 
gress for Tuberculosis at Paris demonstrate, says The 
Medical News, what has hitherto been very doubtful, 
that aviary and human tuberculosis are essentially the 
same pathologic process due to the same germ modi- 
fied by a cultural environment, but convertible under 
favorable circumstances one into the other. An Eng- 
lishman has found that more than ten per cent of 
canaries and other song birds that die in captivity 
succumb to tuberculosis, and parrots have come in for 
a share of condemnation in this connection. By far 
the larger number of monkeys who die in captivity are 
carried off by tuberculosis, and while, fortunately, the 
keeping of monkeys as house pets is not very general, 
at the same time there is some danger of contagion. 
Nocard, the greatest living authority on tuberculosis- in 
animals, and the man to whom we owe the best culture 
methods for the tubercle bacillus, found in a series of 
autopsies on dogs that out of 300 successive autopsies 
on unselected dogs that died at the great veterinary 
school at Alfort, near Paris, in more than one- 
half the cases there were tubercular lesions, ,and in 
many of them the lesions were of such a character as 
to make them facile and plenteous disseminators of in- 
fective tuberculous materials. 

Parrots are known to be susceptible to a disease 
peculiar to themselves, and Ji number of fatal cases in 
human beings of what was at first supposed to be 
malignant influenza pneumonia was traced to the 
bacillus which is thought to be the cause of the parrot 
disease. Cats are known to sometimes have tuber- 
culosis, and that they have in many cases been car- 
riers of diphtheria and other ordinary infections is 
more than suspected. There is not at present any 
great need for a crusade on sanitary grounds against 
the keeping of pet animals, but they are multiplying 
more and more, and itdoes not seem unreasonable that 
greater care in the matter of determining the first 
signs of disease should be demanded of their owners, 
and then so guarding them as to prevent their being 
a source of contagion to human beings. Attention 
should be paid to this warning as regards children, as 
animals play more freely with them and the children 
are more apt to be infected. 



are used by the foreigners in their stoves. Thi.s poor 
stufi is exceedingly expensive, costing this year 18 yen 
($9) per ton, from which must be taken the included 
weight of some fourteen or sixteen heavy straw bags 
in which the coal arrives. 

The few hundred foreigners in Korea (Americans 
and Europeans) use stoves, as the paper floors do not 
answer for foreign use, owing to the fact that our rooms 
are too large and our shoes and furniture soon ruin the 
floors. Stoves from Germany at one time were quite 
in favor, but the stove most commonly used now is one 
made at Dowagiac, Mich. Even a few Koreans have 
begun to employ them. 

Owing to the high price of coal, numbers of kerosene 
stoves are now being used, and these seem to appeal 
to the Koreans, as they are neat and handy and fur- 
nish light as well as heat. 

There can never, however, be a large trade in heat- 
ing stoves in Korea so long as the people adhere to 
their present style of houses. 
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A KNOCKDOWN CASK. 

In certain branches of business, especially in the 
transportation of beer from place to place, it is a mat- 
ter of no little expense to return the empty casks. 
This expense might be greatly reduced by the use of a 
simple knockdown cask, which when collapsed would 
take up but a small portion of the space usually re- 
quired. Such a cask has been invented by Phillis 
Mayotte, of Escanaba, Mich. 

From the annexed illustration it will be observed 
that the staves and the top and bottom heads of the 
cask differ in no essential from those ordinarily em- 
ployed. The hoops, however, are composed, not of 
iron bands, but of chains, the end links of which are 
held together by tightening-bolts. Pins are secured in 
the staves, which enter slots in the links, thus permit- 
ting a slight circumferential movement of the links, 
while holding the chain to the staves. 

When it is desired to return an empty cask, the 



Stoves and Methods of Heating In Korea. 

In reply to numerous inquiries from manufacturers 
of stoves in the United States as to the prospects of 
extending their business to Korea, I wish, says Mr. 
Horace N. Allen, Consul-General, to make answer in 
this general manner. 

Stoves are not used to any extent by the native 
Koreans. The Korean method of heating is most ex- 
cellently adapted to their resources and conditions. 
In building their houses they lay down a system of 
flues where the floor is to be. These flues begin at a 
fireplace, which is usually placed in an outer shed or 
connecting closed alleyway. From this fireplace the 
flues extend in a more or less curved direction, like the 
ribs of a round fan, to a trench at the rear of the room, 
which in turn opens into a chimney, which is usually 
placed some distance from the house. Flat flagstones 
are then placed carefully over these flues, and the 
whole is cemented over and finally covered with the 
thick oil paper for which the country is noted. This 
paper keeps smoke from entering the room, and a little 
straw or brushwood, used in the fireplace for cooking the 
rice, serves to heat the stone floor and gives an agree- 
able warmth which lasts till the time of the next meal. 
Two heatings daily serve to give the people a nice 
warm floor, upon which they sit in the daytime and 
sleep at night. By leaving their shoes at the door the 
inmates preserve the paper floor, which, from constant 
polishing, takes on a rich brown color. 

Among the poor these rooms are cubes of eight feet, 
but in more pretentious houses there will be a suite of 
four of these rooms opening into each other by slid- 
ing doors and capable of being thrown into one large 
room. A suite of these rooms on either side opens upon a 
large rooiu with a board floor, which is 18 by 18 feet or 
larger, and unheated. This is used for summer, and at 
all times as an outer hall and reception room. These 
houses are built around an open court, upon which, at 
the back, opens this large reception room. A better 
system of heating, or one more economical, would be 
difficult to devise for a country where the winters are 
so severe as in Korea and where fuel is so scarce and 
expensive. 

Korea has little timber, but excellent deposits of 
bituminous and anthracite coal, especially the latter. 
So far all requests for concessions to mine these coal 
deposits have been positively refused by the Korean 
government. Natives dig out the surface coal in the 
crudest and most expensive manner, allowing the de- 
bris and water from the heavy rains to fill up the shaft 
or hole and damage the coal to be got out the fol- 
lowing year. The result is that the coal finally offered 
for sale is so rotten from exposure to wet and cold that, 
after it has been frequently handled and packed on 
pony back, it arrives in Seoul mostly in the condition 
of fine dust, which has to be mixed with wet, red clay 
and made' into balls by hand. These balls, when dry, 
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MAYOTTE'S KNOCKDOWN CASK. 



chains are loosened by unscrewing the tightening- 
bolts, whereupon the staves may be laid out flat, and 
the heads removed. A number of casks which have 
been thus collapsed may be packed in the space which 
would otherwise be required for one cask. 



Rescue by tlie Aid of AVlreless Telegraphy. 

The Marconi system of wireless telegraphy proved 
very serviceable on April 28, when the "Goodwin 
Sands" lightship was run into by the British steamer 
" R. F. Matthews." The lightship was provided with 
a wireless telegraphy apparatus, and by it the crew 
was able to notify the station at South Foreland that 
their vessel was sinking. The message was trans- 
mitted to Margate, and tugs were at once dispatched 
to the lightship. Marconi's assistant was in the light- 
house at South Foreland, twelve miles away from the 
lightship. He was startled at hearing the alarm bell 
ring, and immediately replied to the signal. He for- 
warded the message at once with the aid of the ordi- 
nary telegraph. 



Antarctic Explorations. 

A letter has been received at Christiania from Capt. 
Borchgrevink. It will be remembered that the cap- 
tain is in command of the expedition which sailed 
from England on the steam whaler " Southern Cross" 
in the latter part August, 1898, to make an explora- 
tion of the Antarctic continent. It is dated from Cape 
Adair, Victoria Land, February 28. It states that he 
had landed on the great Antarctic continent with his 
staff, instruments, and seventy-five dogs. 



A Cable to Germany. 

New York city is to be the terminus of a new trans- 
atlantic cable which will connect the United States and 
Germany. When it is laid, the new cable will be the 
first ever constructed between Germany and the United 
States. The German terminus will be at Ems, Prus- 
sia, and the route as now planned will be by way of the 
Azores. The company will be called the German-At- 
lantic Telegraph Company. 



Science Notes. 

After the "Britomart" is launched, Liverpool will 
see the last launch which will be made within the city 
limits. Seven miles of shore is now under the control 
of the Dock Board, which has set to work on the 
scheme of reconstructing the docks authorized by 
Parliament. 

St. Lothaire, in the Jura Mountains, has erected a 
monument to Charles Marc Sauria, a country doctor 
who, in 1831, invented the lucifer match. Unfortu- 
nately, he was too poor to patent his invention and reap 
his reward. There are, however, Austrian and Hun- 
garian claimants to priority in this invention. 

Old Ben Bush, the giant half-breed Indian, was re- 
cently bui-ned in his cabin at his New Jersey home. It 
is believed that the cabin blew down and was set on 
fire by the burning logs on the hearth. He was one of 
the most noted of the many strange characters of the 
wild SourLand Mountain district in the western part 
of Somerset County. He was seven feet in height and 
was straight and agile as many of the young moun- 
taineers, notwithstanding the fact that he was a cen- 
tenarian. 

Prof. Angelo Heilprin, of the Philadelphia Academy 
of Sciences, has just completed his calculations of the 
heights of the five principal volcanic mountain peaks 
in Mexico. The i-esults of his measurements are as 
follows : Orizaba, as measured by. the Delcros tables, 
18,306 feet ; Popocatepetl, 17,533 feet ; Izraccihuatl, 
16,960 feet ; Nevada de Toluca, 14,954 feet. It has long 
been said that Popocatepetl was the highest mountain 
peak in Mexico. Baron von Humboldt's measurement 
of Orizaba peak was 17,375 feet. 

H. le Chatelier gives in the Comptes Rendus ta'oles 
showing the increase of resistance of steel after tem- 
pering at various temperatures ranging from 710° to 
1,100°. The samples tested consisted of two pieces of 
ordinary steel, four of tungsten steel, and three of 
chrome steel. At a high temperature chromium adds 
to the increase of resistance due to the carbon alone ; 
tungsten, on the other hand, diminishes it. In all 
cases the resistance increases with the increase of tem- 
perature up to a limiting value depending upon the 
constitution of the steel. 

A correspondent living in the State of New Jersey 
wrote us some time ago asking for information relative 
to a proper substitute for leather. He stated that he 
was a vegetarian and wished to supply all his needs 
without the necessity of killing any innocent creature. 
He said : "I found out how to satisfy my needs inside 
of the vegetable kingdom and desire to supply the 
outside needs from the same source, where it can be 
done easily, and by little extra effort. Perhaps you 
may not know that there is one farm in the State of 
New Jersey which does not raise animals to kill and 
eat. There are ten of us on this farm. We find in 
grains, fruits, vegetables, and nuts a substance giving 
greater liealth and better strength physically and 
mentally than when we formerly dined on fiesh years 
ago. We are endeavoring to enlighten the minds 
of people hereabout on this subject, in the hope that 
they may be induced to go and do likewise some day, 
and thereby be free from the diseases which infiict 
many of them by reason of indulging in chewing the 
bodies of their fellow creatures." This letter is dated 
"From the Lord's Farm." 

A new system of cross road post oflSces has been de- 
vised by a Virginian inventor. The idea is to form an 
adjunct to the suburban systeui now being developed 
for the relief of the country residents. All who have 
lived in the country where there is no free rural delivery 
know the trouble it is to drive two or three miles to 
the post office to get mail. In the new system a large 
mail box is arranged at cross roads or any other con- 
venient locality, and the box is divided by a number 
of partitions into small individual post boxes, which 
are adapted to receive mail. The carrier drives along 
the main road in a wagon, opens the fi-ont of the box, 
which falls in a horizontal position and acts as a shelf. 
A number of small individual boxes are revealed ; 
the postman can swing out the whole front of the box 
containing the small windows and locks, and can then 
put the mail in the various boxes. When he finishes 
his task, the front is swung to again and locked and 
the mail is shielded so that a resident can only obtain 
the mail in his particular box. When the resident 
wishes to obtain his mail, all he has to do is to unlock 
the outer door, which swings down again, revealing 
the front with the rows of boxes. He then opens his 
individual box, takes out the mail, closes and locks 
it and swings the front again into place. Facilities 
are also provided in the new system for stamping mail, 
so that letters collected at one point on the route can 
be delivered to another point without carrying them 
to some main ofBce for cancelation and stamping. A 
large space is reserved in the bottom as a repository 
for mail matter that is dropped in the usual way, 
through a slot. The patent contemplates the combi- 
nation of an electrical system by which the box owners 
may be notified at their homes when mail has been 
placed in their individual hoxes. 



© 1899 SCIENTIFIC AMERICAN, INC. 



May 6, 1899. 



(Slorrespontlence. 



A Ijetier from iTIr. Hiram S. Maxim. 

To the Editor of the Scientific American : 

I have repeatedly seen letters in the Scientific 
American, New York Herald, and other journals 
sif^ned "Hudson Maxim," in which he claims to have 
worked with me in the early development of smokeless 
powder. 

These statements are misleading in the extreme, be- 
cause as a matter of fact Hudson Maxim had nothing 
whatsoever to do with the early development of 
smokeless powder in England. That type of powder 
consisting of pure guncotton was developed by the 
French. Nobel developed a successful smokeless pow- 
der by combining soluble collodion cotton with nitro- 
glycerine, while I was the first to make a smokeless 
powder consisting of nitroglycerine and true guncotton. 
I was the first to make this powder, the first to patent 
it, and the first to use it. I was also the first to com- 
bine oils, parafHnes, etc., with ■ smokeless powder to 
prevent detonation. I had two assistants, Mr. Edmund 
Ryves and Mr. Brewer. Hudson Maxim did not assist 
with the experiments and had nothing whatsoever to 
do in the invention or development of this powder. 
An examination of the patents will show who the 
patentee reallj- was. 

My first patent on smokeless powder is dated Novem- 
ber 8, 1888. 

In regard to the nitroglycerine patent, I will only 
quote one and two of my English patent, March 14, 
1889 : 

" First. — An explosive compound, consisting essen- 
tially of guncotton or pyroxyline mixed with nitrogly- 
cerine, nitrogelatine or similar material, and with cas- 
tor oil or other suitable oil, for the purpose above spe- 
cified. 

"Second. — The manufacture of an explosive com- 
pound, by first dissolving guncotton by means of ace- 
tone or other solvent, and then incorporating with 
the dissolved guncotton, nitroglycerine, nitrogelatine 
or similar material, and castor oil or other suitable 
oil, substantially as hereinbefore described." 

HiBAM Stevens Maxim. 

London, April 19, 1899. 



duced an enormously high and dangerous pressure. 
The eflfect of heat was also most marked, the large 
sticks of multiple-perforated powder being much more 
aflfected by heat than the small non-perforated sticks. 
We therefore found that multiple perforations, instead 
of being an advantage, were a great disadvantage; in 
fact, they not only gave very unsteady or uneven re- 
sults, but were also extremely dangerous, especially 
when the charge was large enough to produce service 
velocities. Had this information been communicated 
to the authorities in America, I feel sure that it would 
have prevented the recent disastrous explosion by 
which one officer was killed, two men wounded, and 
a large amount of property destroyed. 

Now, in regard to the packing or jamming of the 
powder in the bottle neck of the chamber, this is abso- 
lutely impossible. If two sticks of powder are placed 
in contact and lighted, the evolution of gas from their 
surfaces is such as to blow them apart. When a large 
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THE 10-INCH 6TTN EXPLOSION AT SANDY HOOK. 

To the Editor of the Scientific American : 

I notice in the Scientific American of April 8, 
1899, an account of the explosion of a 10-inch army gun 
at Sandy Hook.* I have also read the letter on the 
same subject by Hudson Maxim, in which he attempts 
to account for the explosion and at the same time sug- 
gests a remedy which he believes will, if adopted, avert 
further disaster. 

Mr. Hudson Maxim attributes the disaster to the 
charge being driven forward into the narrow neck by 
the pressure, where the grains of powder were jammed 
together, and an exaggerated illustration is shown with 
the grains of powder driven forward and jamming in 
the neck of the chamber. Now, as a matter of fact, in 
all large guns of modern make, the chamber is very lit- 
tle larger than the bore, the chamber not being bottle- 
necked to any considerable extent. Mr. Hudson Maxim 
proposes as a remedy that long bars or sticks of pow- 
der should be employed extending the entire length of 
the chamber, and that these sticks should be trans- 
versely perforated. Had the artillerists of the world, 
who have been experimenting during the last eight 
years with smokeless powders, exchanged the results of 
such experiments, it would have saved a gi-eat deal of 
trouble and prevented a considerable loss of life. This 
multiple-perforated smokeless powder was tried in my 
presence over two years ago. At that time I had 
charge of the proof range of the Maxim-Nordenfelt 
Guns and Ammunition Company, at Swanley, Kent. 
Hudson Maxim, who had been in England for some 
time, had much to say about a multiple-perforated 
powder, and it was understood that as soon as this 
powder arrived from America it was to be tested by 
the company, but it never came. Various reasons were 
assigned why it had been delayed, and it was not until 
after Mr. Spencer D. Schuyler (who had furnished the 
money in the_States for carrying on the experiments) 
arrived in England that we learned the truth. Mr. 
Schuyler reported that they had found it impossible to 
make powder which would stand the heat test requir- 
ed in England. However, in the meantime we obtain- 
ed some large Chilworth cords and Mr. Hiram S. Maxim 
made a machine for transversely perforating them in 
accordance with Hudson Maxim's patent. When large 
cords were transversely perforated, it was found that, 
with three-quarter charges, they produced identical re- 
sults with small cords unperforated, so that there was 
absolutely no advantage in the perforations ; but when 
the powder was heated say to 100° and fired, or when 
charges sufficiently large were employed to produce 
service velocities, then the action of the powder be- 
came very erratic ; in fact, a slight addition to a charge 
which had produced a comparatively low pressure pro- 

• A further discueeion of the explosion will be found in the current issue of 
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Fig. 1.— Approximate position oT the powder in the gun before ignition. 
Fig. 2.— Approximate position of the sticks of powder in the gun after 
firing. Sticiis arc nearly full length of powder chamber. 

gun is loaded with smokeless powder, the bundle of 
powder does not by any means fill the chamber. In a 
10-inch gun there is at least 3 inches space above the 
powder charge. Besides, there is a passageway for the 
gases to pass between the sticks or grains. When 
the charge is ignited, the gases, by having a very much 
lower specific gravity and, consequently, less inertia 
than the powder, are the first to rush forward and pro- 
duce a pressure at the base of the projectile. Suppose, 
for the sake of argument, that the powder should be 
pressed together in the chamber, it would in.stantly 
be thrown back again, because the nearer the powder 
is together, the higher the pressure and the faster it 
burns. I show herewith in diagrams the approximate 
position of the powder in the case before firing. Fig. 1, 
and after firing. Fig. 3. It will be observed that before 
the charge is fired all the sticks are in contact in the 
lower part of the chamber. When, however, the 
charge is ignited, the very powerful current of gas 
being evolved from the entire surface of all the powder 
and blowing outward with great force separates the 
sticks, and they instantly arrange themselves in the 
powder chamber so that none of them touch ; that is, 
they automatically space themselves. It will be seen, 
with a moment's consideration, that this must neces- 
sarily be the case. No amount of pressure will bring 
two burning pieces of powder into actual contact. 
The pres.sure will always mount and the velocity of 
burning increase just in proportion to the degree of 
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Fig. 3.— Shows middle stick placed nearer the left stick. Evolution of gas 
would move middle stick to position equidistant between the other 
two. 

pressure applied. Contact is, therefore, rendered im- 
possible. The fact is that 100 tons pressure to the 
square inch would not force two pieces of burning 
powder together. 

I have thought that the American public must be 
very much puzzled in regard to the early history of 
smokeless powder and as to who the inventor really 
was. I have seen several articles — some in the Scien- 
tific American — written by Hudson Maxim, in one 
of which he speaks of the experiments in England, 
which were really made by his brother, in such a man- 
ner as to lead the public to believe that he assisted in 
these experiments and was a joint inventor. In re- 
ferring to these experiments, he uses such expressions 
as "we did this," "we did that," etc. In a word, he 
claims to have been Mr. Hiram S. Maxim's collabora- 
tor and to have assisted in evolving the first smokeless 
powder composed of nitroglycerine and guncotton. I 



can say, however, from my own personal experience, 
that the facts of the case are as follows : 

Mr. Hiram S. Maxim first commenced his experi- 
ments at the little laboratory at his own house with 
his coachman as his assistant. At the end of the first 
week, having graduated from college and from a techni- 
cal school, I was employed by Mr. Maxim as his as- 
sistant, and I have remained with the firm ever since. 
Hudson Maxim took no part whatsoever in the experi- 
ments and had nothing to do with the invention or de- 
velopment of the powder. Mr. Hiram S. Maxim com- 
menced his experiments with a view of finding out the 
eflfect of different kinds of grease and vaseline upon 
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Fig. 4. Fig. 5. 

Fig. 4. — Two sticks of powder mounted end to end, pressed together and 

ignited, as shown, will burn with a great rapidity proportional to the 

pressure. 
Fig. 5.— Stick of smokeless powder, 14 inch in diameter, set in stand and 

burning from one end at rate of 1 inch in seven seconds. 

highly explosive compounds. The first smokeless pow- 
der made by us was a pure tri-nitrocellulose. This 
not keeping well, on account of its getting too dry, 2 
per cent of castor oil was added. This produced a 
powder which was fully equal to the French and with 
excellent keeping qualities. We then commenced a 
series of experiments by adding nitroglycerine, and we 
used every possible mixture from 1 per cent to 80 per 
cent. Those having over 50 per cent of nitroglycerine 
were believed to be unsafe ; so we finally reduced the 
percentage of nitroglycerine, partially on account of 
the prejudice against it, until we left it at about 15 per 
cent. In nearly all cases we employed 3 per cent of 
castor oil, and this was found to prevent detonation. 

There are few men living who have fired more rounds 
of ammunition than myself, and from my experience I 
should say that the cause of the explosion at Sandy 
Hook was due to one or all of three things, namely : 
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Fig. 6.— Perforated powder before and after explosion. 

1. The leaving out of the castor oil or vaseline from 
the mixture. • 

3. The addition of a considerable quantity of unsta- 
ble di-nitrocellulose to the compound to make it hard. 

3. The multiple perforations. 

London, April 18, 1899. Edmund J. Ryves. 

The North Dakota Senate has passed a bill requir- 
ing all applicants for marriage licenses to be previously 
examined by a board of physicians as to their mental 
and physical fitness for the marriage state. The certi- 
ficates must show that they are free from hereditary 
diseases, with special reference to insanity and tuber- 
culosis. The idea is to insure that the children born of 
future marriages shall be sound both mentally and 
physically. Legislation of this kind is interesting, but 
that is about all that can be said for it, for there is 
nothing to hinder the contracting parties from going 
over the border into adjoining States to have the cere- 
mony performed. 
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THE CLASS MICBOSCOFE. 

The question of the exhibition of microscopic ob- 
jects to classes and the general public is an interesting 
and important one, and the subject appears to have 
been thoroughly examined by Dr. James M. Flint, 
U. S. N., one of the Curators of the Smithsonian In- 
stitution, who has given the results of his studies in 
the Report of the National Museum for 1896. He has 
devised several plans for exhibiting microscopical ob- 
jects not requiring the use of very high magnifying 
powers. The instrument shown in our first engraving 
is in use in the National Museum, and it was made in 




MICBOSCOFE FOB EXHIBITING OBDINABY HOTTNTED 
OBJECTS. 

the year 1890 and has been modified in a few details 
since, and has successfully endured manipulation by 
thousands of inexpert hands — of children as well as 
adults — without injury, and this without attention or 
supervision of any kind. 

The instrument was devised for the special purpose 
of exhibiting to the public a series of foraminifera — 
minute marine shells. These shells are mounted on 
concave brass disks having short stems which may be 
inserted in holes in the rotary stage. There are five 
concentric rows of holes in the stage, which is 15 inches 
in diameter, allowing the exhibition of two hundred 
and forty-two separate mounts. Illumination is in- 
creased by the use of a parabolic reflector adjustable 
beneath the plate glass cover of the box, just clear of 
the mounts. The stage is rotated by means of a fric- 
tion roller placed beneath the stage and con- 
trolled by the milled head represented at the 
left in the illustration. The other milled head 
operates a slide upon which the stage is pivoted 
by means of a rack and pinion. The objective 
in actual use is a 3-inch, that being found suffi- 
cient for the purpose and more easily manipu- 
lated by the laity than one of high power. 
Much higher powers might be used, however, 
the only limit being a sufficient working dis- 
tance to allow the mounted objects to pass 
freely under the objective. For the exhibition 
of translucent objects the only modifications of 
the instrument necessary would be the enlarge- 
ment of the perforations in the rotary stage, 
the mounting of the objects upon small squares 
or circles of glass, and the adjustment of a mir- 
ror beneath the stage. 

b'or the purpose of exhibiting a series of pre- 
parations mounted in the usual way upon glass 
blips, or slides, an entirely different form of 
ap[)aratus has been devised. An indefinite 
number of slides froui ten to a hundred are 
attached to an endless band of linen by means 
of thin brass holders which allow the slides to 
be changed when desired. This linen band 
passes over two rollers mounted upon a light 
brass frame which occupies the place of the 
stage of an ordinary microscope ; the loop 
of the band carrying the slides hangs free. 
One of the rollers has a projecting pivot with 



a milled head, by which it may be rotated, and the 
two rollers are connected by a narrow belt at each 
end. As the rollers are made to revolve, the band 
carrying the slides passes horizontally under the micro- 
scope they rest upon the two narrow belts and are 
kept at a definite distance from the objective of the 
microscope by means of two guides which press upon 
the slides from above. The brass frame rests upon a 
grooved bed-plate, which permits of a lateral move- 
ment of the frame. This lateral motion is controlled 
by a screw operating by a second milled head in con- 
venient proximity to the one giving a to-and-fro mo- 
tion. As in the other instruments, the specimens, and 
nearly all the parts of the mechanism, are inclosed in 
a box secured by a lock, the only exposed parts being 
the microscope and the two milled heads controlling 
the motion of the slides. The advantages of this form 
of the apparatus are that the usual glass slides as used 
by microscopists, which are three inches long by one 
inch wide, upon which microscopic objects are usually 
mounted, may be used, and specially that the focal 
distance is not disturbed by difference in thickness of 
the glass slides. 

It will be noticed that there is a glass door at the 
upper part of the case which allows the light to pass 
to a mirror which reflects the light upward exactly as 
with the ordinary microscope stand. The usual rotary 
diaphragm is placed between the rollers which carry 
the band. It may be worth while to mention a device 
to prevent injury to the instrument from violent twist- 
ing of the milled head which controls the lateral move- 
ment of the frame after the frame has brought up 
against the stages in either direction. This is effected 
by slightly tapering the pivot of the screw governing 
the movement and attaching the head by friction 
only, the amount of friction being regulated by a set- 
screw in the end, so that before a dangerous strain 
can be put upon the slides, the head turns harmlessly 
upon the pivot. In this instrument, as in the one first' 
described, the magnifying power which may be used 
is only limited by the working distance of the objec- 
tive. Since the upper surface of each slide is held at 
definite and unvarying distances from the objective, 
the only allowance that would have to be made would 
be for the difference in thicknes.s of the objects, cover 
glasses, and cement rings ; so that objectives of the 
classified scale of J^ or J inch might be used without 
difficulty by those accustomed to the manipulation of 
a microscope. 

The only disadvantage which the instrument labors 
under is that the mechanism is somewhat more de- 
licate and complicated than in the other one where 
the slides are arranged on a circular disk. Microscopes 
copied from the originals have been in use for several 
years and no difficulties have been found in the way of 
their perfectly successful operation. We are indebted 
to Dr. James M. Flint, of the Smithsonian Institution, 
for the photographs from which our engravings are 

made. 
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Bats In Burmese Caves. 

Interesting caves exist at Hpagat, twenty-six miles 
up the Salween, from Moulmein. They are hollowed 
out in the base of an isolated limestone hill about 350 
feet high, rising precipitously from the river. Capt. 
A. R. S. Anderson, the surgeon-naturalist, gives an 
interesting account of these caves in an Indian govern- 
ment report which is abstracted by Natural Science. 
The entrance is about 13 feet high and is much orna- 
mented by Buddhistic sculptures. As the sun was set- 
ting the party took their stand on the sand-spit facing 
the entrance of the caves and soon saw a pair of fal- 
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cons leave their perch on the trees and fly to and fro 
over the river. They were speedily joined by other 
birds, including common kites and jungle crows, and 
the entire flock, to the number of sixty or a hundred, 
flew to the entrance of the caves, close to which they 
remained wheeling about in midair. A few minutes 
later the bats began to issue in ones and twos, and were 
soon pursued by the birds of prey, but appeared to have 
no great difficulty in eluding capture by their rapid 
and jerky flight, and their pursuers made no very de- 
termined or long-sustained efforts to capture them, 
but soon returned to their vigil over the cave. A 
minute or two passed and a sudden rush of wings was 
heard, and the bats were seen to emerge from the cave 
in a dense stream which slowly became more and more 
packed, and continued of about the same density for 
some ten minutes and then gradually thinned away, un- 
til, at the end of twenty minutes, the last had emerged. 
The stream of bats when at its maximum was ten feet 
square, and so dense as to closely resemble smoke pour- 
ing from a chimney in a gale of wind. This resem- 




CLASS MICBOSCOFE ABBANGED FOB EXAMINING 
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blance was increased by the slightly sinuous course pur- 
sued by the bats as they flew off into the afterglow. 
They were so densely crowded that they frequently 
upset each other and fell helplessly into the river be- 
low, where they succeeded in reaching the bank only 
to fall a prey to the expectant crow. When the great 
rush occurred the falcons, kites, and crows entered tlie 
stream of bats and, flying along with it and in it, seized 
as many bats as they required for food. Capt. Ander- 
son, by throwing his walking stick into the stream of 
bats, obtained six specimens. During the last twenty 
years the bats appear to have considerably dimin- 
ished in numbers, owing to the depredations of their 
bird enemies and to their constant disturbance by col- 
lectors of bat manure. 




DETAILS OF MANIFTTLATING DEVICES. 



A Seientllic Excursion to Alaska. 

Early in May a party of scientific men will be taken 
to Alaska as the guests of Mr. Edward H. Harriman, of 
New York. The party will go by special train to Seat- 
tle, thence making the inside passage to Sitka ; from 
there the ship goes to Cook's Inlet and around Kadiak 
Island. A vessel will be chartered and will be equip- 
ped for the needs of her scientific passengers. 
A large complement of guides, packers, etc., 
will be provided, enabling any member of the 
party who wishes to leave the ship and explore 
inland on his own account. Among those who 
will take part in the expedition will be Prof. 
Prichard, of the United States Coast Survey, 
Prof. Coville, of the Department of Agriculture, 
Prof. C. Hart Merriam, of the Smithsonian 
Institution, and Prof. William Trelease, of the 
Missouri Botanical Gardens. The American 
Museum of Natural History will be represented 
by Frank Chapman and John Rowley, the 
Field Columbian Museum by Daniel tr. Elliott, 
Amherst College by Prof. Emerson, Leland 
Stanford University by Prof. Gilbert. Messrs. 
R. Swain Gilford and Louis Agassiz Fuertes 
will go with I he expedition as artists. 



Messrs. Tiffany & Company have succeed- 
ed in making a crystal ball 5i^ inches in diame- 
ter from an American quartz crystal taken from 
the Old Green Mountain Mine, in Mokelumne 
Hill, in Calaveras County, California. This is 
the largest perfect ball that has ever been 
made of American quartz crystals and is val- 
ued at $3,000. The largest Japanese ball ever 
brought to this country was 73^ inches in 
diameter. It is not, however, entirely free 
from flaws. 
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THE NAVAL ACADEMY AS IT IS. 

BY PKOF. U. UAKION, UNITED STATES NAVAL ACADEHT. 

The magnificent record made by the American navy 
in the recent war with Spain has awakened an intense 
interest among the people of the United States in 
naval matters in general, and particularly in the Naval 
Academy, where the ofBcers were educated who won 
the brilliant victories of Manila and Santiago and who 
revealed to the world the coming of a new "sea power " 
of the first masjnitude. 

The Naval Academy was founded in 1845 by the his- 
torian George Bancroft, Secretary of the Navy during 
the administration of President Polk. A naval com- 
mission selected Annapolis as the site of the proposed 
school. There it has remained except during the civil 
war, when it was temporarily removed to Newport, 
R. I., the grounds and buildings at Annapolis being 
used throughout the war as an army hospital. 

Previous to the establishment of the Naval Academy 
the midshipmen were taught at various naval stations 
and on board ship. Various efforts were made from time 
to time to secure the establishment of a school which 
should be to the navy what West Point was and had 
long been to the army ; but it was not until 1845 that 
these efforts were crowned with success and a naval 
school finally established at Annapolis under the direc- 
tion of Commander Franklin Buchanan, its first super- 
intendent. 

The wisdom of locating the school at Annapolis has 
been amply demonstrated by subsequent events. No- 




CLASS OF 1861 IN FBONT OF UIDSHIFMEN'S MONTTMJSNT— ADMIRAL SAMPSON IN CENTER OF MONUMENT. 



The new Academic building, which forms part of the 
general plan of reconstruction of the Academy, will be 
of magnificent proportions, being 440 feet long and 370 
feet deep. Its main entrance will be preceded by a 
courtyard about 200 feet square. 

The Seamanship Department building adjoins the site 
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THE ACADEMY TRANSFORMED INTO AN ARMY HOSPITAL DURING THE CIVIL WAR.— From an old print. 



where in the United States could have been found a 
site more appropriate for this purpose. The mild cli- 
mate, suitable for outdoor drills all the year round, the 
quietude and dignity of the old colonial town, with 
the opportunities for intercourse with its refined and 
cultured society, all aid in forming from the embryonic 
naval cadet a courteous gentleman and a healthy, 
polished, efficient naval officer. 

The original grounds of the Naval Academy were 
those of the military reservation of Port Severn, which 
had been turned over to the Navy Department, and 
which consisted of about ten acres. This old fort, a 
relic of the war of 1813, and the only building of the 
original naval school that will survive the changes so 
soon to be begun, was long the dominating feature of 
the view in approaching the academy from the Chesa- 
peake Bay. It stood at the angle of land formed by 
the entrance of the Severn River into the harbor of 
Annapolis and close to the water front, and consisted of 
a small circular rampart mounting "en barbette" eight 
heavy guns with a magazine in the center. The ground 
floor of the old fort was used as a storeroom after it 
became a part of the academy, and continued to be 
so used until the building was remodeled in 1895. 

Stribliug Row, leading from the gymnasium to the 
old Recitation Hall, was erected between the years 1851- 
56, and its buildings have been used for cadets' quar- 
ters from that time to the present. The western end, 
since the cadets' " new quarters" were built in 1867, is 
used by the paymaster's department as a storehouse, 
and the eastern end as the quarters of bachelor officers. 
Back of Stribling Row and the gymnasium, at the end 
of a long wharf that stretches out into the Severn 
River, lies the old disuiantled frigate " Santee," in 
which the cadets of the fourth class, or " plebes," are 
quartered on entering the Academy and which is used 
as a place of confinement for cadets who misbehave 
during the academic year. In front of Stribling Row 
is a large campus, extending the whole length of 
the sea wall. Here the baseball and the football 
games are played and the cadets are drilled in infan- 
try and artillery tactics. 



of the old Recitation Hall. It was built in 1846-47, and 
enlarged in 1853. This was the mess hall of the early 
Academy and it was used as such during the stay of 
the Spanish ofBcers when pi-isoners at Annapolis. An 
extensive and interesting collection of models used in 
the course of instruction in seamanship and naval 
architecture occupiea a large portion of the build- 



ing. A large model ship, full rigged with sails and 
spars, extends upward from the first to the second 
storyi This vessel has every rope of the most perfect 
ship upon its masts and spars, and here such cadets as 
desire to avail themselves of the privilege find every 
facility for " learning the ropes.'' 

The practical instruction givenatthe Academy in the 
various professional branches is very complete, includ- 
ing outdoor drills in seamanship, boats under oars and 
sail, steam tactics in steam cutters, signals, target prac- 
tice with revolvers, rifles, machine guns, and great 
guns, with competition for medals, infantry drills by 
company and battalion, skirmishers, setting up and 
bayonet exercises, battery and battalion of artillery, 
instruction for landing parties, and torpedo firing, 
practical navigation, deviation of compass, and sur- 
veying. The indoor exercises during the winter months 
include practical ordnance and electricity, steam, 
gymnastics, boxing, dancing, fencing and sword 
exercise, instruction in the rigging loft, the machine 
shop, the boiler shop, the pattern shop, and the model 
room. 

The course of studies covers a period of four years. 

During the summer the studies are suspended and 
the cadets go to sea on a practice cruise lasting about 
three months, from the beginning of June to the latter 
part of August. During the month of September they 
are granted leave of absence to visit their homes and 
to enjoy a much needed and well deserved rest. 

After completing the four years' course at the Naval 
Academy, the cadets are sent to sea for two years in 
cruising ships, after which they return to the Academy 
for a final examination. If successful, after a course in 
which the principle of "the survival of the fittest" is 
strictly and impartially carried out, they receive their 
commissions as Assistant Naval Constructors, Ensigns, 
Assistant Engineers, or Lieutenants in the Marine 
Corps, according to the number of vacancies in each 
branch of the service. 

The Lyceum or Naval Institute building, standing 
next to the Seamanship building, is, perhaps, the mo.-i 
interesting of all the crumbling edifices of the Academy. 
It was once the chapel of the school and has been suc- 
cessively used as a gunnery room, a museum, a lecture 
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room, a theater, and for the meeting of the Naval In- 
stitute. It now contains the nucleus of a museum 
of American naval trophies. Within the eases on 
the walls of the Lyceum is a large collection of 
British flags captured during the revolution and the 
war of 1812. Conspicuous among the flags is that which 
Commodore Perry hoisted at the battle of Lake Erie, 
bearing in large letters the famous words of the gallant 
Lawrence, " Don't give up the ship ! " also the flag that 
"Old Ironsides," under command of Captain Hull, 
captured from the " Guerriere " in 1812. 

Hanging from the ceiling are to be seen the 
Spanish flags captured by Admiral Dewey at the 
battle of Manila, those captured at the battle of 
Santiago and at Puerto Rico. Among the most 
Interesting of these are the flag of Rear Admiral 
Montijo, the last one flown by the Spanish squad- 
ron at the battle of Manila Bay, from the cruiser 
" Don Antonio de Ulloa ," the flag of Admiral 
Gervera from the " Cristobal Colon," captured 
July 3; and the first Spanish flag hauled down in 
Puerto Rico by a detachment under command of 
Lieutenant Huse from the famous little " Glou- 
cester," commanded by Lieutenant-Commander 
Wainwright, July 25, 1898. 

Between the Lyceum and the Seamanship 
building stands one of the most picturesque or- 
naments of the Academy. It is the figurehead 
from the old United States frigate " Delaware," 
representing the bust of an Indian chief. The 
cadets have given the figure the nickname of the 
"God of 2'5," this being the mark out of a possi- 
ble 4"0 that each cadet has to receive to be sat- 
isfactory in his studies and avoid being dropped 
or "bilged." There is a superstition firmly held 
by all undergraduates, that by making due obeis- 
ance, touching the cap in passing the old chief- 
tain, the requisite 25 may be assured. On the 
other side of the Lyceum stands the " Midship- 
men's Monument," which was erected in 1848 
by the midshipmen of the navy as a tribute of 
respect to four of their comrades, two of whom 
were lost with the United States brig "Somers," 
one wounded and the other killed in battle near 
Vera Cruz (1846-47). The accompanying iUustra- 
tion shows the members of the class of midship- 
men of 1861 grouped around the monument. The 
central figure of the group is Admiral Sampson, who 
graduated at the head of this class. 

A short distance from this monument is situated 
the '• Observatory," a very unpretentious looking, old 
fashioned structure built in 1853. 

In the center of the Academy grounds, surrounded 
by beautiful trees, stands an obelisk, erected to the 
memory of Captain Herndon, U. S. N., who, while on 
leave of absence, commanded the steamer " Central 
America," which was lost at sea. He preserved order, 
saved the lives of the women and children, and went 
down with his ship (September 12, 1857). 

In front of the cadets' new quarters, flanked by a 
row of historic cannon captured in 
Mexico, is the monument erected 
by subscription among the naval 
officers to the memory of those 
who perished in the harbor of 
Ti-rpoli in 1804. This monument 
oriciinally stood in the Washing- 
ton navy yard, and was muti- 
lated by the British during their 
occupation of Washington in 1814. 

With the exception of Fort 
Severn and a few residences to be 
remodeled, only one of the original 
buildings will be preserved. That 
structure is the Library building, 
in which is also situated the Super- 
intendent's office. 

The Naval Academy Library con- 
tains about 38,000 volumes. It is 
very broad in its character and ia- 
cludes books of all branches of 
literature. 

Opposite the Library is the Cha- 
pel, built in 1868. In it are several 
beautiful memorial windows, and 
its walls are studded with several 
monuments to the good and brave, 
some of whom died in the peaceful 
branches of the naval profession, 
ofhers who fell in battle or per- 
ished at sea. 

The so-called "Cadets' New Quar- 
ters," where the first, third, and 
fourth classes are quartered, the 
second class being quartered in the buildings of 
Stribling Row, is the largest building in the present 
Academy. On the lower floor are the offices of the de- 
partment of discipline, the mess hall, and several reci- 
tation rooms. 

The Physical Laboratory and the Steam Engineering 
building, which face each other at the end of tlie main 
avenue, were built in 1866. The former was practically 
rebuilt in 1877, and, with the improvements made, is 



now one of the best arranged and equipped laboratories 
in the country. 

These, with the new residences for officers and pro- 
fessors erected in the last addition to the Academy on 
College Creek and Severn River, constitute the present 
Academy. 

One time it seemed as though the work of recon- 
structing the Naval Academy would be indefinitely 
postponed or forever abandoned, but owing to the per- 
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T£CnUS£H, THE INDIAN CHIEF. FIGTTBEHEAD OF THE 
U. S. SHIP " DELAWAEE," 1817. 

sistent efforts of Congressman Mudd and Senator Well- 
ington, of Maryland, Congress appropriated at tlie close 
of the last session the necessary funds for carrying on 
the work of reconstruction on the plans proposed by 
Mr. Ernest Flagg. A contract for over two million 
dollars for the construction of a new sea wall, the 
Armory and the Power House has already been award- 
ed, and the work has been actually begun. 

One by one the old buildings will be demolished and 
new structures will take their places. Many are those 
who will regret the disappearance of the familiar land- 
marks of the Academy, which are replete with memo- 
ries of the past. From their ruins, however, will rise an 



Noirel Production of Vortex Motion. 

Br C. S. STANFORD WEBSTER, F.I.C., F.C.S. 

When the freshly gathered leaves of the native 
eucalyptus tree (Eucalyptus globulus) are ignited, they 
project vortex rings in considerable numbers in succes- 
sion, accompanied by a spluttering noise. The best 
results are obtained by holding the scythe-shaped leaf 
vertically and igniting the apex, this being the part 
where the greatest number of translations are ob- 
tained. The leaves experimented upon were some 
very fine specimens of San Remo production. 

Possibly, in the production of these vortex rings, 
blisters are first formed by the extrusion of the 
cuticular tissues, and, on the blisters bursting, air 
or aqueous vapor is spontaneously liberated, the 
rings being rendered visible on their contact with 
the smoke from the burning external portion of 
tlie leaf. The leaves of the small English variety 
of eucalyptus possess similar properties to the 
native product, but in a 'esser degree, the rings 
projected being insignificant in size, compara- 
tively speaking. 

It is, of course, quite immaterial in the produc- 
tion of vortex rings whether the smoke or vapor 
be inside or outside the apparatus, as can easily 
be demonstrated by placing an empty Tait's ap- 
paratus (this consists of a box with a large round 
hole at one end, the other extremity being cov- 
ered with a tense sheet of caoutchouc) suddenly 
in front of a dense cloud of ammonium chloride 
vapor, and striking the caoutchouc sheet at the 
same moment. A vortex ring is formed, being 
rendered visible after its translation through the 
vapor. 

The author uses the vapor obtained by heating 
the solid ammonium chloride in preference to the 
usual method in which the two constituents are 
placed side by side, since the vapor thus obtaiiied 
is not only denser, and more agreeable to work 
with, but can be kept under complete control. 

If desired to fill the Tait's apparatus with the 

vapor, the solid is heated in a wide glass tube, 

one end of which is connected directly with the 

box by means of caoutchouc tubing, and to the 

other end a narrow glass tube is attached, and 

bent back parallel with the volatilizing tube, so 

that the same flame heats both simultaneously ; 

this narrow tube then terminates in a long caoutchouc 

tube used for blowing into. By gently blowing into 

the glass apparatus the respired air is heated, and at 

the same time drives the volatilizing ammonium 

chloride into the box, which is quickly filled with the 

vapor. — Chemical News. 




BUCHANAN iiow. 

institution which will contain the noblest buildings of 
any school of its kind in the world and be worthy of 
the great American nation. 



The brain of Helmholtz has been examined by Prof. 
Hausemann, of Vienna. It weighs above the average, 
but not remarkably so. The convolutions of the brain, 
however, were extraordinarily complex. 



Date Palms for Arizona. 

Dr. Zwingle, representing the Department of Agricul- 
ture of the United States, i.s now in Morocco on a mis- 
sion which the department hopes will open a new and 
profitable industry in the most arid sections of our 
Southwest. It has been found that date palms with 
some irrigation will grow as well 
in Arizona as in Arabia. This was 
discovered many years ago, says the 
Evening Post, by early Mormon 
settlers, but the trees were not of 
the best variety, and date growing 
never developed as an industry. 
Now, however, the department is 
prepared to push the experiment on 
an extensive scale, and Dr. Zwingle 
is making a full study of the Afri- 
can date palm, selecting the very 
finest varieties and those best adapt- 
ed to our arid region. Young trees 
will be shipped to Arizona and 
will be planted and cared for by ex- 
perts from the department. They 
will cost about $5 each laid down 
in Arizona. 

•*' ♦ ■»■ 

The Bacteriology of a Railroad 
Car. 
Accidents are not the only danger 
in railway traveling. Several years 
ago the bacilli of tuberculosis was 
discovered in a German railway car- 
riage. Since that time Dr. Petri has 
carried on, in the laboratory of the 
Imperial Sanitary Bureau at Ber- 
lin, exhaustive researches on the 
presence of pathogenic bacilli in 
railway carriages. These reports 
showed that expectoration was the 
chief source of danger. Of 91 ani- 
mals which were inoculated with the sputum, 28, or 
30'8 per cent, succumbed to disease produced by the 
inoculated material ; the other 63 animals were killed 
at the end of six weeks, and of these three were found 
to be suff'eriiig from tuberculosis, manifestly due to 
the inoculation. The Prussian Minister of Public 
Works has now issued an order giving the proper 
method of cleaning and disinfecting railway carriages 
and platforms, 
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THE SAMOAN ISLANDS. 

The annexation of Hawaii has more than ever made 
it important for us to sustain our rights in the Samoan 
Islands, for they are located about 3,000 miles south and 
300 miles west of the Hawaiian Islands. They lie in an 
almost direct line between San Francisco and Australia 
and slightly south of the direct steamship route between 
the Philippines and a possible interoceanic canal. 
The group consists of ten inhabited and two unin- 
habited islands. Their area is about 1,700 square miles, 
and the population is about 36,000, of whom less than 
500 are Americans or Europeans. The islands are vol- 
canic hills rising precipitously from the beach, and the 
tropical vegetation is very dense and of an intensely 
vivid green, characteristic of the tropics. The islands 
are fertile, producing cocoanuts, cotton, sugar, and 
coffee. The most important product is cocoanuts, from 
which the "copra" of 
commerce i s obtained, 
which is used in the manu- 
facture of cocoanut oil. 

The Samoan Islands 
have had a checkered ex- 
istence and have been 
from time immemorial un- 
der two royal houses, but 
a number of years ago 
Malietoa became sole king, 
and in 1877 he was depos- 
ed by the German govern- 
ment upon the claim of 
unjust treatment of Ger- 
man subjects, and he was 
deported to German New 
Guinea, and finally to 
Hamburg. A native chief 
was proclaimed king by 
the Germans, notw ith- 
standing the protestations 
of the British and Ame- 
rican consuls. Mataafa, a 
near relative of Malietoa, 
made war upon the native 
chief who had assumed 
the kingship, and wrested 
the throne from him. In 
1889 a conference between 
the representatives of the 
three powers most closely 
interested was held at Ber- 
lin, in which a treaty was 
signed by the American, 
British and German offi- 
cials, by which they guar- 
anteed the neutrality of 
the islands, so that the 
citizens of the three signa- 
tory powers would have 
equal rights of residence, 
trade and protection. 
They agreed to recognize 
the independence of the 
Samoan government and 
the free right of the na- 
tives to elect their king or 
choose their own form of 
government. A supreme 
court was established, con- 
sisting of one judge, who, 
at present, is an American, 
Mr. W. L. Chambers. To 
this court is referred all 
important suits. 

Malietoa was restored as 
king in. 1889 and continued 
on the throne until 1898, 
when he died. The con- 
suls of the three powers, 
with the chief justice as 
president, then took 
charge of the administra- 
tion, pending the election 
of a successor. It is out 
of that election and recog- 
nition of the successor of 
King Malietoa that the re- 
cent disagreement between 

the representatives of the three governments maintain- 
ing joint protectorate over the islands has occurred, 
and the insurrection of the natives, which has resulted 
in the death of several British and American officers 
and men. 

A combined British and American landing party was 
ambushed on a German plantation near Apia, on April 
1. The British and Americans numbered 105, and they 
were surrounded by 800 Mataafans. The automatic 
gun of the allies became jammed, and had this not 
occurred it is probable that the result would have been 
different. After a desperate fight the American and 
English force was driven to the beach, where they were 
protected by the guns of the British and American 
warships. The dead were mutilated by the natives ; 
their heads being cut oJf. Four Americans and three 



British were killed. Our engraving represents the war 
vessels of the three powers in the harbor of Apia. At 
the riglit is the United States cruiser " Philadelphia," 
next is the British cruiser "Porpoise," while on the 
extreme left is the German cruiser "Falke." The 
British gunboat "Tauranga" was also present. After 
the ambuscade, negotiations were started which ended 
iu an agreement which insured the departure of three 
commisions for Samoa, one delegated by each nation, 
armed with powers by which they were not only judges 
but governors, superseding the consul-generals, and 
their decrees are to be the supreme law of the land, 
subject to the general act of Berlin for the tripartite 
government of Samoa. 

The natives of Samoa live io rude huts usually sur- 
rounded by an inclosed yard, which is paved with 
small pieces of lava. The floors of the dwellings are 




Samoans of sixteen or more are tattooed in spite of the 
painfulness of the process and the opposition of the 
missionaries. 

♦ ' • » » 

A Netv Use for To}' Ballooos. 
The increasing risk of collisions at sea, with all their 
terrible consequences, stimulates the interest that 
would in any circumstances be aroused by a rational 
proposal for reducing the danger of death by drown- 
ing. A Frenchman, M. Charles Janet, has recently 
carried out experiments at Beauvais with the object of 
proving that by means of India rubber " balloons," 
as children call them, which may be carried in a very 
small compass and rapidly filled with air in time of 
danger, a person who knows nothing of swimming can 
keep afloat in the roughest water. Nothing could be 
more simple than the apparatus, and it can be put into 

a box no larger than a 
lady's purse. It consists of 
a yard or so of whipcord, 
to which are attached four 
" balloons," rolled up, and 
what is necessary for blow- 
ing them out, and keeping 
them afterward air-tight. 
The balloons should be 
filled only to about half of 
their full extent, so that 
they may offer sufficient 
resistance to the waves. 
This resistance is very re- 
markable considering the 
lightness of the material. 
M. Janet's children having 
fastened the apparatus just 
described to the upper part 
of the body, jumped into 
water thrown into violent 
commotion by tlie opening 
of sluice gates, and al- 
though they were whirled 
in tlie eddies and drawn 
under by the force of the 
current, their disappear- 
ance was only momentary, 
whereas strong swimmers 
in the same circumstances 
would have run the risk 
of drowning. 
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NATIVE SAMOANS AND THEIB HUTS. 

of the same material, over which woven mats are 
spread, covering the sharp points of the stones which 
form the floor. The houses rest on central and outer 
posts, and the space between these is shut off by 
means of palm leaf mats so as to keep out wind and' 
rain and to provide protection at night. The frame- 
work of the roofs is covered with leaves of the sugar 
cane which are very skillfully put together. The har- 
bor at Apia is surrounded by coral reefs which are the 
cause of many shipwrecks. The Samoans, who spend 
a great deal of their time on the water, know these 
reefs thoroughly, and their services are invaluable to 
navicators. The natives are seldom seen in their 
original costume, and the men as well as the women of 
those regions which are most visited by foreigners 
wear a skirt-like garment and a light jacket. Most 



The Current Supplement. 

The current SuprLE- 
MENT, No. 1318, has many 
articles of great interest. 
" The Ice-Breaking Steam- 
er ' Ermak ' " describes the 
singular vessel which is to 
be used for battling with 
ice in the Baltic. The con- 
struction is fully illustrat- 
ed. "The Secret History 
of Smokeless Powder" is 
an interesting and import- 
ant paper revealing many 
facts connected with its 
history not hitherto 
known. The second lec- 
ture in the University of 
Pennsylvania course, en- 
titled "Peculiar Laws and 
Customs in the American 
Colonies," was delivered 
by Dr. Herman V. Ames, 
Instructor in American 
Constitutional History at 
the University of Pennsyl- 
vania. The flrst install- 
ment is published this 
week. "The Mine De- 
fenses of Santiago Har- 
bor" is a valuable article 
by Lieut. E. E. Capehart, 
and is an authoritative ac- 
count of all the mines 
which protected that har- 
bor during its blockade. 
Zickler's "System of Elec- 
tro-0|)tical Telegraphy" is also fully described. 
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RECENTLY PATENTED INVENTIONS. 
Bicycle- A ppl lances. 

VELOCIPEDE-PEDAL -Eugene Germaine, Paris, 
France. The main object of this invention is to provide 
improved means for attaching the pedal to the axle, so 
that connection and disconnection can be quickly and 
readily effected. The pedal is provided with a novel ar- 
rangement of axle, cones, removable cross-piece, and 
spring- pressed teleticoping ball-cups. The particular ar- 
rangement of parts described causes the balls to be 
forced into contact with the cones, and enables the pedal 
to be readily connected and disconnected. 

BICYCLE-LAMP BRACKET.-Charles E. Whit- 
harsh, Brooklyn, New York city. With ordinary fixed 
lamp- brackets, it often occurs that when the bicycle is in 
a leaning position, the lamp will smoke or the oil will run 
out. The inventor overcomes this diflBculty by providing 
an arm upon which the lamp i« secured, suspended from 
a pivot, so that the center of gravity of the lamp is be- 
neath the pivot, thus causing the lamp always to main- 
tain an upright position. 

Electrical Apparatus. 

ELECTRIC CURRENT CONTROLLER.- James B. 
Breeding, San Antonio, Tex. This inventor has pro- 
vided a device by means of which an incandescent elec- 
tric lamp may be caused to burn with varying brilliancy, 
and by means of which the use of fine wires is avoided, 
thus preventing the controller's being burnt out. A num- 
ber of resistance-blocks arranged in the form of a 
cylinder, are connected in series, and are disposed be- 
tween insulated caps. A rod extends longitudinally 
through the blocks, but is insulated thereform, and forms 
part of an electric conductor. A contact carried by one 
of the caps, iH adapted for electrical connection with the 
blocks ; and a conductor leads directly from the blocks. 
The position of the contact with relation to the other 
parts determines the amount of current fed to the lamp. 



mechanical Devices. 

ROAD-GRADING AND DIIX'IIING MACHINE.— 
James W. Cornett, Gaveston, Tex. The machme com- 
prises a plow provided with a moldboard having its outer 
end formed with an upwardly-turned flange, and having 
an inclined chute upon which the moldboard delivers. A 
wheeled carrier is located at one side of the plow, and 
supports an elevator-frame, having its inner end pivotally 
connected with the moldboard of the plow below the 
chute. An elevator-belt is mounted in the frame and is 
operated from the wheel of the carrier. The machine is 
arranged to remove the plowed up soil a distance from 
one side of the machine and to permit the working-parts 
to be thrown out of gear, while the machine is being 
moved from place to place. 

WINDMILL. - Louis K. Hong, Parkland, Wash. 
The windmill is constructed of iron and steel, and is, 
therefore, light, yet strong and rigid, A governor is 
provided which causes the wheel to maintain a uniform 
speed of rotation. By means of a combination of double 
gears and shafts, the rotary motion of the windwheel shaft 
is transmitted to the line or driving-shaft, side-drafts 
being prevented. The windwheel is balanced and held 
squarely to the wind by a rudder-vane so constructed and 
bo attached to the turn-table as to prevent all swaying 
to and fro when at rest or at work. 

PHOTOGRAPHIC PROJECTING MACHINE. — 
William V. Miller, Bayonne, and George P. Rice, 
Rutherford, N. J. In chronophotographic apparatus, as 
hitherto constructed, no little difliculty has been encoun- 
tered in overcoming the vibration of the film, due largely 
to the placing of the film- feeding wheels above and be- 
low the slide-opening. The in\-entors of this improved 
apparatus overcome this vibration by using a feed-me- 
chanism, comprising two spaced and intermittently 
rotating wheels mounted on independent shafts and en- 
< aning the film on opposite sides of the slide or exposure- 
opening. The film is hence not loose at the opening, 
Imt is locked at this very point by the feed-mechan- 
is .n during the period of rest, and is bodily moved at this 
point by the same means during the period of feeding. 
As the feed-mechanism is rigidly locked with the film, 
there can be no vibration to mar the effect. 

TYPE-WRITING MACHINE.- Coral N. West- 
wood, Nanaiino, British Columbia, Canada. It is the 
purpose of this invention to provide improved means for 
column, line, and back spacing in type-writing machines. 
The invention is embodied in mechanism attached to the 
right-hand side of the machine, and so connected with the 
rotary platen and its reciprocating carriage as to adjust 
one or both as required for effecting column, line, or back 
spacing. The connections in question consist of a trans- 
verse shaft, a ratchet-disk mounted thereon and a pawl 
engaging the disk. The shaft and disk can be shifted 
to release the disk from engagement with the pawl. The 
platcn-frarae can be connected with the shaft, so that 
the latter turns as the former slides. A stop-mechanism 
is applied to the shaft, for arresting its rotation as the 
frame reaches the desired point. 



after the manner of a book. The back of the file is a 
trough, the sides and one end thereof being rigid. A 
hinged member serves to close the other end of the 
back and is mounted to swing on the back. Side por- 
tions are connected with the back to swing thereon: and a 
transverse pin is secured in the back. Letter-holding 
strips are provided, w hich are slotted to engage the pin, 
the hinged memtwr of the back serving normally to 
prevent end displacement of the letter-holding sheets. 

SAFETY ATTACHMENT FOR ELEVATORS. — 
George Fox, Sd, Manhattan, New York city. In the 
construction of an elevator according to this invention, 
channel-beams are provided, adapted to form at the 
outer faces of the sides guideways for the cage to travel 
in, and to form at the inner faces of the sides contact- 
surfaces. Cams are carried by the cage and are ar- 
ranged to move normally free between the sides of the 
channel-beams and to impinge thereon in order to stop 
the cage in case of an accident. As the inner faces of 
the sides of the channel-beams are not lubricated, it is 
evident that the came brake the cage on which they 
are carried. The cams may be operated either manually 
or automatically. 

ACETYLENE-GAS GENERATOR. - J a m e s H. 
Dysart, Alexandria, and Paul M. Dysart, Pitts- 
burg, Pa. This acetylene apparatus consists of a gener- 
ator and two gasometers connected by pipes. The gen- 
erator is provided with a floating carbid-chamber, which, 
by means of a lever, automatically controls the flow 
of water. One of the gasometers is also connected with 
a valve in the water supply pipe in order to regulate 
the flow of water. When, therefore, the pressure of 
gas becomes excessive, these automatic means will tem- 
porarily shut off the water until the pressure has become 
normal. 

CLOTHES-LINE SUPPORT. — Thomas Varcoe. 
Lead City, S. D. The support has a head which com- 
prises a pillar or body portion carrying a fixed jaw co- 
acting with a movable jaw having a slotted shank. A 
pin is carried on the pillar or body-portion and enters 
the slot of the shank. A latch holds the movable jaw in 
closed position. A line once imprisoned between the 
jaws will be so sustained that whatever may be the bur- 
den imposed upon it, it will be impossible for the clothes 
to be brought into contact with the ground, 

TRUNK.— Harrison M. Turner, Birmingham, Ala. 
To provide a means whereby a series of drawers may be 
arranged within a trunk, eo that they may be Ufted 
easily and compactly to the top, and held so as to be 
conveniently accessible, is the purpose of the present 
invention. The means in question consist of lazy- 
tongs attached to the body and to the drawers-recep- 
tacle, and operated by means of a handle. A lock- 
ing-device secures the tongs in distended position. 

PHOTOGRAPHIC-PLATE HOLDER.— Henry H. 
Altschwager and Louis E. Joy, Minneapolis, Minn. 
This improvement relates to a peculiarly constructed 
plate holder, the back of which is hinged like a door 
and supports on its interior side a movable sensitive 
plate frame, operated by a pinion whose shaft extends 
through the door at the back and ends in a knurled 
knob, whereby the sensitive-plate- holding frame may 
be rotated in the holder and moved vertically and 
horizontally. Directly in front of the plate is a kit hav- 
ing a small rectangular aperture, and in front of this 
is a small slide. When the holder is clamped to the 
rear of the camera, the small slide is drawn and an ex- 
posure is made on one corner of the plate. Then the 
slide is shut and the plate in its frame inside the holder 
is moved forward horizontally one notch by rotating the 
pin, when another picture can be made. Diamond- 
shaped negatives are made by having the plate moved at 
an angle to the vertical lines of the rectangular opening 
in the kit. There is a suitable indicator and locking de- 
vice on the outside of the knob to show the operator 
how much of the plate has been used. It appears to be 
a very useful and practical arrangement for the easy 
production of small negatives with one lens. 

HAND PUMP FOR EXTRACTING KEROSENE OR 
OTHER LIQUIDS FROM TINS. — William John 
Rawlino, Adelaide, Australia. This is a simple tube 
pump intended for use in commercial oil-cans in which 
oil is exported. It has on the upper end soldered to the 
tube at right angles a spike which is used for first punc- 
turing a hole in the top of the can. Then the barrel of 
the pump is pushed through the hole until a spiral or 
other device soldered to the waist of the barrel is reach- 
ed ; a turn or two of the barrel works the spiral into the 
hole under the top of the can, holding the barrel firmly so 
that the lower end comes nearly in contact with the bot- 
tom of the can. A plunger-valve of simple construction 
attached to the usual reciprocating pump-rod is employ- 
ed. There is also a fly-valve in the bottom of the barrel* 
A spout with a teapot-shaped nozzle prevents drip and 
causes the oil to run back into the can after the pump is 
stopped. When the can is emptied the pump can be 
readily removed and applied to other cane. 
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The charge for insertion ■wnder thU head U One Dollar a 
line Sor each insertion : about eioht wwds to a line, 
Advertisejnents must be received at publication office 
as early as TTiursday morning to appear in the follow- 
ing week's issue. 



Marine Iron Works. GhicaKO. Catalogue free. 

For logging engines. J. S. Mundy, Newark, N. J. 

** U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works. Chicago. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Moby. Ober Lathe Co. .Chagrin Falls.O. 

Automatic Variety Wood Turning Lathes. H. H. 
Frary. Waterbury, Vt. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 141 Varick St., N. Y. 

Telescope Stands. Equatorial Tops, Graduat ed Circles, 
fine Lenses, Eyepieces, etc. Tydeman & Son, Camden, 
N.J. 

I'he celebrated " Hornsby-Akroyd" Patent Safety Oil 
Kngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Fo( t of East 138th Street. New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. ^i. Munn & Co.. publishers, 361 Broadway. N. Y. 

Roche's "New Standard" Electric Necktie Pin. 
Works like a charm. Midget Battery. The electric 
light is a beauty and a wonder. Sent postpaid for $1.00. 
Agents wanted. Wm. Roche, 259 Greenwich St.. New 
York. 

IW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on applicatioiL 
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HINT a TO CORRESPONDENTS. 
Names and Address must accompany all letter^ 

or no attention will be paid thereto. Thie is for oui 

information and not for publication. 
References to former articles or answers should 

give date of paper and pa^ or number of question. 
Inquirlef* not auBwered in reasonable time should 

be repeated ; correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by lettei 

or in this department, each must take bis turn. 
Buyers wishing to i>urchaee an^ article not advertised 

in our columns will be f urmsiied with addresses of 

houses manufacturing or carrying the same. 
Special ^Vrltten Inrormatlon on matiere of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the oflBce. Pnce 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
Minerals sent Cor examination should be distinctly 

marked or labeled. 



NEW BOOKS, ETC. 

Liquid Air AND the Liquefaction op 
GrASES. Theory, History, Biography, 
Practical Applications, Manufacture. 
BvT. O'Oonor Sloane, Ph.D New 
York: Munn & Company. 1899. Pp. 
365. 12mo. Illustrated. Price $3.50. 

No subject, save perhaps wireless telegraphy, is at- 
tracting as much attention at the present time as liquid 
air. Heretofore the literature upon the subject has been 
entirely in the form of articles in the scientific and tech- 
nical journals and papers in the proceedings of learned 
societies. It has been reserved for Dr. T. O'Conor 
Sloane, the well known writer on physics, to bring to- 
gether the theory and the facts concerning the lique- 
faction of gases in the form of a book, and he has per- 
formed his task with great ability, and the volume has 
been entitled ** Liquid Air and the Liquefaction of 
Gases.'' It deals with the theory, history, biography, 
applications and manufacture of liquid gases. First the 
subject of physics is taken up, and this is followed by 
chapters on Faraday, Pictet, Cailletet, Von Wroblewski, 
Olszewski, Dewar and Tripler. In these chapters the 
author has successfully blended biographical notes with 
a succinct account of the physics and chemistry of the 
subject. Then follow descriptions of various forms of 
apparatus for making liquid air, experiments tried with 
liquid air, and some applications of low temperature. 
The entire history of the liquefaction of gases from the 
earliest times to the present is adequately treated, and 
this is supplemented by an illustrated description of ex- 
periments that have excited the wonder of audiences 
wherever liquid air has been experimented with. The 
book is handsomely illustrated, including portraits of 
pioneer investigators, and further details concerning it 
will be found in another column. The publishers of the 
Scientific American feel, in offering this book to the 
public, that it is issued at a most opportune time. 
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United States were Issued 

for the Week Ending 
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Rail\vay-AppliaDce». 

TRAIN-DISPATCHER'S INDICATOR.— Robert F. 
Adams, Horse Creek, Ala. This inventor has provided 
an indicator for the use of train-dispatchers, which is 
a miniature representation of a railroad with its stations 
anil trains, and reproduces objectively the positions and 
movements of the various trains at different points along 
the road. This way of locating a train is an improve- 
ment over the more uncertain and difficult method of 
consulting figured charts. 

FOLDING CAR-STEP.-Nelson Gray, Louisville, 
Ky. The improvement devised by this inventor provides 
a folding car-step \vhich can be inverted, and which is 
provided on its under side with a platform-section, con- 
stituting an cxteneion of a car-ulatform when the steps 
are inverted and out of position. Lock-devices fnr the 
operating-lever and for the latches which secure the ?tep 
section in folded position, are also provided. At the 
outer end of the platform a gate is mounted, which is 
automatically opened and closed by the movements of 
the folding step-section. 



iniNcellaneous Inventions. 

LETTER-FILE. - Samuel M. Brydges, Nelson, 
Canada. This letter-file is made so that it can l^e opened 



Designs. 

SEWING-MACHINE HEAD.-Spencer A. Stone, 
Chillicothe, Mo. The machine-head consists of a human 
leg and foot, the thigh being flexed at a right angle to 
the lower leg. 

WICK-TBIMMER.— Sumner A. Hovey, Stoneham. 
Mass. The trimmer consists of a body which is adapted 
to fit over the wick-holder of a student's lamp, and 
which is provided with circularly-disposed knives. By 
rotating the body-portion, the knives will trim the wick 
uniformly. 

MEMBER FOR THATCH LIGHTERS. William M. 
Larsen, Decorah, Iowa. The leading feature of the 
design consists of a member having a roughened eurface. 
lugs, and a beveled flange. Over the lugs and over the 
flange another member is adapted to fit; and between 
the two members the matches are held. By pulling out 
a match, the phosphorus head is rubbed against the 
roughened surface, thereby causing the head to burn. It 
is therefore evident that the action of drawing out a 
match is immediately followed by the lighting of the 
phosphorus. 

Note.— Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 



(7653) J. F. W. C. asks: Who was the 

inventor of, or the first that made malleable iron? A. 
The process of converting cast iron into malleable iron 
was known in 1733 and described by Reaumur. Patents 
were issued for the process to Lucas, in England, in 1804, 
and agam to Brown and Lennox, about 1850. Malleable 
iron was made at Elizabethtown, N. J., in 1835. 

(7653) F. L. M. writes : Three men want 
to carry a log 18 feet long, of equal weight throughout, 
one man at the end, the other two to use a cross stick. 
How far from end should this stick be placed so that all 
would carry an equal weight? A. The stick should be 
placed 4Jh^ feet from the end of the log in order that the 
two men holding it should carry each % of the weight of 
the log, and the man at the other end should carry the 
same weight, % of the log. 

(7654) L. C. L. writes : 1, I intend mak- 
ing a small magneto-electric machine. Can I wind the ar- 
mature with double-covered wire ? If so, what size is 
best? A. For your small magneto use any size from No. 34 
to 30 single cotton-covered wire as may be convenient. 3. 
How long will a concentrated solution of metol-quinol 
developer keep its strength if kept in a well corked bot- 
tie ? A. We cannot tell you how long a solution of 
metol- quinol developer wiil keep in a well corked bottle. 
To find out you have only to put some in a bottle, put the 
cork in firmly and await the result. 3. Do negatives on 
celluloid films require varnishing? If so,what is the best 
composition? A. Gelatine negatives do not require var- 
nishing, though they may be varnished with any good 
negative varnish. 4. What proportion of zinc and lead 
will make an alloy hard enough to use for the cylinder 
casting of a small steam engine ? A. No alloy of zinc 
and lead is very hard. 

(7655) D. A. McD. writes: I have some 
small pieces of marble J4 inch thick around my fireplace; 
they were cemented to the brick to make nice finish. 
They have come loose and need cementing again. Can 
you tell me what kind of cement to use that will hold the 
pieces in place and the fire will not cause to come loose. 
A. Soak plaster of Paris in a saturated solution of alum 
in wat^r; bake in an oven; reduce it to a powder; mix 
with water and apply; it sets very firmly. 

(7656) L. J. M. asks for a receipt to 
make hard putty such as carriage painters and jewelers 
use. A. Try the following: Boil 4 pounds of brown 
umber and 7 pounds of linseed oil for two hours; stir in 
two ounces of beeswax; take from the fire and mix in 
5J^ pounds of chalk and 11 pounds of white lead; the 
mixing must t>e done very thoroughly. 

(7657) J. M. F. writes : Among those 

who live by the sea the belief is very prevalent that the 
tide influences the wind, and that a wind is more likely 
to rise or fall or change on high or low tide than at 
other times of the day. Is this a fact ? And if so, what 
is its physical cause? A. The belief is no doubt well 
founded, for the displacement of the air over the sea 
near the shore by the rising tide naturally tends to move 
it toward the shore and over the land, while the falling 
tidedraws the air from the land to fill the displacement 
made over the sea. The effect is very small with or- 
dinary tides,-but should be very perceptibly felt on the 
shores of the Bay of Fundy, where the tidal range is 
from.30 to60 feet. 



Abdominal bandaee, J. Schwarz 

Acid, manufacturing para-guaiacol sulfonic, B. 
Barell 

Adjustable bracket, J. C. Carpenter 

AdverliaiUK apparatus, S. H. Ayer 

Advertising apparatus, T. G. IJaly 

Advertising device, V. W. Hay ward 

Advertising purposes, apparatus for, J. Warrick. 

Alarm mechanism, A. S. Truscott 

Album, rotary, G. Heimlich 

Alkali metals, process of and apparatus for man- 
ufacturing, C. E. Acker 

Alkalies, process of and apparatus for making 
caustic, C. E. Acker 

Alkalies, purifying caustic, W. Ijang et al 

Alloys, procesis of and apparatus for manufactur- 
ing metallic, C. E. Acker 

Ammonium nitrate, making.T. Kairley 

Animal catching and holding tool, H. G. Metzig.. 

Animal trap, C. H. Boettcher 

Asphalt melter, K. S. Miller 

Back pedaling brake, J. C. Crocker 

Back pedaling brake, C. J. Pibl 

Back pedaling brake, S. & S. Priest, Jr 

Baling press, Rankin & Storm 

Basin or inlet for sewers, catch, B. F.Nicholas... 

Basket, S. E. Parrish 

Beading machine, 1. E. Booth 

Bearing, ball, W. Kriend 

Bed screen, folding, T. J. Powers 

Bedstead, T. Guilbault 

Bell, call, E. C. Worns.. 

Belt, electric, W. P. Freeman 

Belt, electric, W. U. 1. Geiger 

Bicycle, W. Konrad. Jr 

Bicycle chains, etc., coupling for, M. L. Williams 

Bicycle gearing, W. Greiner 

Bicycle saddle, F. C. Avery 

Bicycle saddle post, J. T. Fenton 

Bicycle steering forks, construction of, Russell 
& Liming 

Bicycle support, B. Hubbell 

Bicycle support, C. A. Myers 

Bicycles, etc., crank mechanism for, J. H. Atter- 
bury 

Binder, temporary, A. W. Rasraussen 

Blackboard liner, adjustable, W. L. Murphy 

Boat raising or. lowering apparatus, snip's. W. 
McQuoid, Jr 

Bottle, J. G- Mace... 

Bottle. W. Wilson 

Bottle stoppering device, removable, A. Thiems. 

Bowling alley, W. H. Wiggins 

Box folding machine, J. Webb 

Box hinging machine, D. H. Saunders 

Bracket. See Adjustable bracket. Lamp bracket. 

Braiding machine thread carrier, E. F. Cabezola, 

623.514, 

Brake shoe, P. B. & J. MacGregor 

Brake shoe, R. Walsh. 

Branding iron, W. F. Hutchinson 

Brtck or tile machine die, F. D. T. Lehmann. 



623.566 

623,760 
623.517 
623,865 
633,889 
623,664 
623.641 
62;i,747 
f Si, 603 

623,691 

623.693 
623,918 

623,692 
623.893 
623,612 
623.870 
623.613 
623,949 
623,928 
623,825 
623,836 
623.731 
623,927 
623,872 
623,954 
623,73" 
623,956 
623,589 
623.953 
623.659 
623,914 
623,866 
623,780 
623,505 
623,774 

623.832 
623.786 
623,80r 

623.863 
623,627 
623,805 



623,810 
623,679 
623,644 
623,746 
623.933 
62;i,.S86 
623.834 



Bridges, construction of metal concrete arch, H. 
V. Hinckley 

Brush and shoe cleaner, combined blacking,:H. C. 
Vollmar 

Brush holder, scrubbing. J. E. Mullins 

Brush machine block holder, W. C. Read 

Buckle, harness, W. G. Davis 

Building blocks, machine for moulding hollow 
concrete, H. S. Palmer 

Burial casket, C. E. Myers 

Button attaching machine, A. Berg 

Button, snap, T. R. Hyde, Jr.... 

Cable grip, li. J. Wilde 

Caisson hoisting and air lock apparatus. B. Golds- 
borough 

Calendar, D. O'Hare 

Can lock cover, milk, li. J. W. Hamill 

Car air pipe coupling, railway, M. F. Sinclair 

Car, convertible railway, J. A. Brill 

Car coupling, G. W. Hamilton 

Car coupling. Hart & Padgett 

Car coupling. S. Smith 

Car frame bolster, logging. S. Parker 

Car guard, freight, P. R. Trethewey 

Car life guard, railway. G. A. Parmenter 

Car life saving guard, street, J. H. Kobiiison 

Car spring seat, A. O. Buckius 

Car wheel, cushioned, C. H. Cameron 

Cars, appliance for automatically operating pneu- 
matic or electric, B. h\ Carpenter 

Carbureter, C. O. I-ange 

Carding engine doffer driving mechanism, J. S. 
Eaton I 

Cart. F. Weber 

Cart or wagon, dumping, E. A. Parrish 

Cash and package carrier, E. C. tiipe 

Cash car, M. W. Sherwood 

Cash register and calendar, combined. G. S. Web- 
ber 

Catamenial garment, G. R. Everson 

Chain, G. G. Howe 

Chart form, A. H. Rice 

Chiffonnier and bath tub. combined, T. H. Schot- 
tenberg 

Churn. G. W. Holt, Jr 

Cigar packer. J. H. Snyder 

Clamp. See Rail clamp. Rope clamp. 

Cloth pressing and shrinking apparatus, C. H. 
Behnisch 

Clutch, friction. Z. Keongh 

Coach, invalid. R. R. Bennett 

Coal loading device, J. V. Schaefer 

Cock, ball, T. Dillon 

(Continued on page ^87) 



623,515 
623.*»22 
623. .■>84 
623,670 
623.920 

623.904 

623.582 
623,616 
623,560 
623.704 

623.686 
623.806 
623.939 
623.720 
«23,855 



623,660 
62:^.813 
623,957 
6*2:1573 
6-23,764 
623,542 
623,902 
623.845 
623,733 
623..580 
623,818 
623.929 
623.942 
623,883 

623.944 
623,725 

623.950 
623.643 
623.819 
62:^.899 
623.632 

623.587 
62.3.tS8 
623.959 
623,561 

623.836 
623,668 
623,634 



623.648 
623..550 
623,591 
623.565 
623,706 
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ORDINARY RATES. 



Inside Page, each insertion* 
Back Paare, eacli insertion, 



75 cents' a line 
- $1.00 a line 



CP~For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. Elngraviugs may bead adver- 
tisements at toe same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the fullowine week's issue. 
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OOD 01 HIETflL WORKERS 

without steam power can save 
time and numq/ by using our 

FootaqHllaiiilPoweilllaGiiiiiBrg 

S£iV/) FOR CATALOGUES— 

>1— Wood-working Machinery. 
B— Lathes, etc. 
S2IIECA FALLS BIFG. COMFAXT. 
695 Water St, Seneca Falls, N. Y. 



AMERICAN PATENTS. — AN INTER- 

esting and valuable table showing the number of patents 

granted for the various subjects upon which petitions 
ave beenflled from the bepinniuB down to December 
31. 1894. Contained in Scientific American Sup- 
plement, No. 10U2. Price 10 cents. To be bad at 
this office and from all newsdealers. 



• PCWERSc FOOT! SHAPERS. PLANERS. DRILLS. 
r ATUir e MACHINt SHOP OUTFITS, TOOLS 

*^#% I n ^ O.' AND SUPPLIES. CATALOGUE FRtL 

SEBASTIAN LATHECO. 120 CULVERT ST. CINCINNATI.O. 



Ennt Dnuior <">d TUKRET L.ATHE8, Plan- 
mUL mWCr era. Shapera, ana DriU Presses. 
SHEPARD LATHE CO., 133 W. 2d St.. Cincinnati. O. 







HAVE THE LATEST IMPROVEMENTS. 

No machine shop can be thoroughly up-to-date unless 
it has the most 
modern per- 
I fected tools. 
For instance, 
the 

ASHLEY PATENT NIPPLE HOLDERS 

hold nipples for cutting either right or left hand threads. 
They holdthe sleeve from turning and taiie the strain 
off both the sleeve and shank thread. Made of best 
quality cast steel, carefully fitted. Long or short nip- 
ples cut with equal facilitv. The Ashley Holders are 
of light weight and compact form. 
WALWORTKMFG. CO., 20 Oliver St., Boston, Mass. 




BARNES* 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has thMSB Great Advantages: 

The speed can be instantly changed from Oto 1600 
withoat stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
Btnallest or largest drills within its range— a won- 
derfnl econnmy in ime and great Baving in drill 
breakage. Send for ca alogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St,, - Bockford, III, 



Physical and School Apparatus 

GALVANOMETERS 

STANDARD, SINE, TANQENT, 
REFLECTINQ and WIEDEHANN 
QALVANOnETERS 

Catalogue free. 

L S. Ritchie & Sons, Brookline, Mass. 




Queen's Patent Triple Plate" 
Toepler-Holtz Electrical Machine. 

Can be used at all 
times of year and in 
all kinds of weather. 
Prices range from $25 
to 150. ^- Circular 
on application. We 
carry a complete line 
of Electrical and 
Physical Instrv/ments 
ana Apparatus. 

QUEEN &C0.. Inc. 

1010 Chestnut St. 

Philadelphia, Pa. 

DRY BATTERIES.— A PAPER BY L. K. 

Bobm, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Heilesen's battery, 
Bryan's battery, Koller's battery, and the efficiency of 
dry cells. With three illustrations. Contained in Sci- 
entific American Supplement, No. 1001. Price 
10 cents, l^o be bad at this ofQce and from all news- 
dealers. 





PUNCHING & 

SHEARING 

MACHINERY. 




[f interested, write the 

;. S. STILES PRESS CO. 

WATERTOWN, N. Y., 

for their Illustrated Catalogue "S. A.'' 



HIGH GRADE W^^'k^.o MACHINERY 

Single Machines or Com- 
plete Equipments for 
Any Class of Work. 

Your Correspondence is Solicited. 

SW Illustrated Matter and Prices on 

application. 

J. A. FAY & CO. 

10-30 John St.. CINCINNATI, OHIO 




E.WortliofToolKioflBilp 



All about every known Tool for every 
trade. Descriptive cuts of each with 
present market prices. Send 25 cents 
at once for 

MONTGOMERY'S TOOL CATALOGUE 
for 1898. 510 pages with index at back. 
A handy bonk for every machinist and 
foreman of workshop or factory. The 
finest and most accurate illustrations. 
Book is pocket size, 6^ x iH inches, 
with rounded edffes. Address 

MONTGOMERY & CO. 
105 Fulton Htreet. New York. 
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r^ Automatic Machines 

M, FOR 

1:5 7 FORMINB WIRE 

^^ from coil into shapes similar 
^^^1 to cuts. We can furnish ma- 
» chines or goods, as desired. 
1^^ Send for Circulars. 

BLAKE & JOHNSON, 

p. O. Box 7, WATERBURY, CONN. 



Coin assorting and counting apparatus,. J . A. 

Kray ;.. 623,916 

Cooker, portable feed. W. S. Wriiiht 623.756 

Cooker, steam, T. O. WiJson 623,868 

Corn roaster, S. C. Brinser ". 623,512 

Cornet mute. C. J. Kiefer 623,912 

Cot, A.J. Olds 623.814 

Couch, folding, O. Brown 623,583 

Coupling. See Car coupling. Car air pipe coup- 
ling. Thill coupling. 

Crane, A.Grafton, 623,779 

Crate, folding, S. B. Thompson 623.849 

Cultivator, M. & A. Sattley 623,504 

Cultivator and seeder, combined, R. C. Buckley. . 623,513 

Cultivator tooth, W. T. Young 623,645 

Cushion or hassock. N. F. Hurdel 623,548 

Cutter. See M eat cutter. 

Cyanids, making Frank &. Caro 623,709 

Cycle back fork end, Rogers & Patrick 623,830 

Cycle steering f ork, O. Barnish, J r 623,507 

Damper, A. Borden 623,873 

Dead centers, device for anding, J. J. Gustaf 623,712 

Detergent, A. J. Hill 623,716 

Digging machine, vegetable, J. F. Carroll 623,767 

Display package, A. H. Burt 62.3,594 

Display stand, C. R. Reid 623.827 

Display stander, A. B. Schanz 623,835 

Displaying samples of wall paper, apparatus for, 

C. Olsen 623,817 

Distilling apparatus, J. D. C. Brown 623,880 

Distributing terminal, R. S. Donaldson 623.771 

Do or lock, sliding. W. H. Loomis 623,552 

Draught inducer. C. F. Roberts 623,743 

Drawer, desk or cabinet, W. S. Grange 623,537 

Dredge, hydraulic, B. H. Muehle 623.804 

Drill engine, hand, M. H. Olsen 623.816 

Drill for tap plug pipes. H.Mueller 623,614 

Drill or auger, W. D. Baker 623,506 

Dust collector, C. !<'. Verrell 623.639 

Dye and making same, gray black anthraquinone, 

K. Thun 623,6.'i8 

Dyeing unions. Becke & Bell 623,697 

Educati onal appliance. T. Paterson 623,558 

Egg tester, C. H. Anderson 623,647 

Electric brake, C. P. Pushaw 623.635 

Electric circuit breaker, automatic, M. Bouchet.. 623,511 
Electric incandescent tube, W. J. McCutcheoii... 623,730 

Electric lighting system, H. O. Hood 623,607 

Electric meter. T. Duncan, 

623,521 to 623,525, 62.3,527, 623,529, 623,530, 623,532 

Electric meter, ampere hour, G. Hummel 623,547 

Electric meter, multiple rate, T. Duncan 623,531 

Electric motor, T. Duncan 623,528 

Electric motor regulation, O. H. &. A. F. Pieper... 623,622 

Electric third rail system, L. M. Maxham 623.610 

Electrical conductor terminal head, Sewall & Pro- 

cunier 623,670 

Electrical glo* light, W. Nernst 623.811 

Electromagnet, differential, J. S. Stone 623,579 

Elevator, J. HadBeld 623.901 

Elevator brake, safety. W. Hay 623,6(3 

Elevator locking device, T. Van Kannel 623,850 

Engine. See Drill engine. Explosive engine. 
Motor engine. Rotary engine. 

Engine, A. Fischer 623.776 

Engines, speed regalator for explosive, J. A. Se- 

cor 623,567 

Engines, electric igniter for explosive. J. H. Frew 623.778 
Excavating or mining, apparatus for facilitating, 

H.H.Francis 623,698 

Exercising machine, finger, W. Bonney 623,592 

Exhibiting samples, etc., device for, L. Stefany.. 623,636 
Exhibitor and cabinet, window shade, Hamilton 

& Mourning ... 623,543 

Expansion bolt, K. & V. McCreery 623,809 

Explosive engine, J. A. Secor 623.5fi8 

Extension table, C. W. Munz 62:1,682 

Extractor. T. Fairley 623,892 

Fastener for gloves, etc., W. S. Richardson 623.688 

Faucet and attachment therefor, A. E. Warwick. 623,640 

Felly shield. A. N. Poe 623,823 

Fence fabric, woven wire, J. S. Burton 623. t65 

t'ence, portable, W. Bougeno 623,700 

Fence, wire. E. F. Shellaberger 623.841 

Fertilizer distributer and seed planter, H. Heu- 

lings 623,783 

Fifth wheel for electrical vehicles, T. L. Camp.... 623.651 

Filter, Gage & Searing 623,956 

Filter, ambulant, W. A. t'reise 623,894 

Filter, pack saddle. W. A. Frelse 623.777 

Filtering intake, J. W. Hammett 62.3,782 

Filtering oil. T. Gaunt 623..t36 

Fire escape. W. H. Logan 623,796 

Fire extinguisher, chemical. Van Hiper & Guthrie 623,851 

Fire extinguishing compound, G. Edwards 623,657 

Fishing reel brake. H. W. Howe 623 718 

Flash lighting apparatus. P. Borer 623.874 

Fluid actuated regulator. W ilson & Webb 623,934 

Folding and creasing machine, J. F. & J. A. Cam- 
eron 623,882 

Folding table, H. G. Lelsenring 623,794 

Folding trap, C. C. Brandon 623,875 

Furnace. See Roasting and smelting furnace. 

Smelting furnace. 
Furnace charging apparatus, blast, S, T. Wellman 

etal 623,854 

Gage. See Micrometer depth gage. Railway 
tie plate gage. 

Game board, J. G. Erickson 623.597 

Game board, G. W. Hyatt 623,907 

Game board or puzzle, W. C. Breitenbach 623,876 

Game, mechanical and magnetic amusement, H. 

Cottrell 623,887 

Garbage cabinet, A. K. Wallen, Sr 623,612 

Garbage depository, H. Brinkmann 623,879 

Gas burner, acetylene, F. J. Patten 623,559 

Gas burner, hydrocarbon, V. W. Bumgarner 623,650 

Gas burner igniting device, A. L. Rogarl 623.871 

Gas generator, acetylene, J. T. Kelso 623.910 

Gas generator, acetylene, P. Purviance 623,624 

Gas generator, acetylene, F. Rhind 623.829 

Gas lighting device. A. Simonini 623,572 

Gas meter, J. E. & H. L. Kennedy 623.911 

Gas producer. J. A. Bellon-Lencauchez 623,868 

Gate, K.Gore 023,881 

Gelatin, glycerin, and bichromate of potash 

treating, C. Ives 623,608 

Generator. See Gas generator. 

Glove fastener, W. S. Richardson 623.687 

Governor, engine. G. E. Riblet 623,740 

Governor, gas engine, J. C. Schneble 623,6.30 

Grating or shaving machine, food, A. S. Adam. ... 623,646 
Grinding and polishing apparatus, W. L. Kann... 623.788 

Grinding and polishing device, F. N. Gardner 623,897 

Grinding machine. Neuens & Hoeller 623,683 

Grinding or polishing machine, E. Rivett 623.742 

Gun. magazinebolt. G. Ij. Putnam 62.3.960 

Gun. rapid tiring, C. Funke 623,895 

Guns, firing lock for breech loading, C. Pohlit.... 623,824 
Handle. See Mop handle. 

Harrow. W. M.Baker 023,759 

Harrow. J. Hagglund 623,601 

Harrow, disk. M. W. Kouns 623,077 

Harrow, disk, O. R. Smith 623,575 

Hat fastener. S. A. Stienbarger 623,745 

Hat holder for seats, etc., S. B. Colclazer 023.945 

Hat stand. E. B. Magili 623.727 

Heating system, vapor, P. J. Henderson 023,715 

Heel rubber, J. H. Morrow 023,803 

Hinge, blind, G. W. Fernald 023.952 

Hinge, lock, J. W. Neal 623,926 

Hoeing machine, J. 6'. Carroll 623,766 

Horseshoe calk attachment, K. J. Gaitzsch 623.896 

Hub and axle. A. Hodgson 623.784 

Hydrocarbon burner, E. E. Crook 623.518 

Illuminator, J. H. Sprague 623,570 

Incandescent burner glow body, G. Kohl. ..023,723, 023,724 

Insole, J. Jaque 623,549 

Intrenching tool, L. H. WIgbtman 623.752 

Iron. See Branding iron. 

Iron, puddling. R. A. Carter 623,654 

Journals and bearings, protecting device for, E. 

B. W. Reichel 023,028 

Jumping rope. G. Beckh 623,698 

Knitting machine, circular, A. J. Gulich 623,539 

Ladder, combination, L. C. Hall 623,540 

Lamp, alcohol or spirit. Otten & Henneman 623,666 

Lamp and fan, combined electric arc, J. Melzer. . 023,801 
Lamp base and socket, incandescent, A. C. M. 

Prucker 023,623 

Lamp bracket. W. C. Iloman 623,606 

Lamp, gasolene, J. A. Yarton 623,756 

Lamp, petroleum incandescent, Nicolai & Asch- 
ner 623,812 

Lamp, portable electric, A. Drescher 623,656 

Last. E. L. Coding 023,711 

Lasting machine. A. E. Stirckler 623,848 

Lawn rake, P. B. Ensley ". . 623,708 

Limb, artiflciai. L. Kiebel, Jr 023,741 

Loading and unloading stone, attachment for 

wagons for, J. W. Knopp 023,676 

Loading vessels, runway for. A. Mullan 023,015 

Lock. See Door lock. Pin tumbler lock. Sash 
lock. Time lock. 

Lock. C, W. A. Romer 02.3.831 

Locks, making safety. H. Brisselet 623,701 

Locomotive, compound, J. Player 623,735, 623,736 

Loom, W. G. Eaton 623,951 

Loom, E. Herzig 023,604 

Loom warp stop motion, J. H. Northrop 023,732 

Match boxes having sliding covers, contrivance 

for holding, A. Aumont 623,864 

Match dipping machine, K.J.Young 023,757 

Maximum meter, H. W. Young 623,861 

Measure grain, J. Fey 623,776 




There is no virtue of gal- 
vanized iron, not found in 
Apollo ; there is no fault, 
not found in the common 
makes. 

ApoUo Iron and Steel Company, Pittsburgh* 
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SKINNER CHUCK CO., 



The SKINNER PAT- 
ENT DRILl. CHUCK 

is simple, strong, and 
accurate. The jaws 
are of hardened tool 
steel. 8tands se- 
verest tests. Is self- 
centering, eelf-tlRht- 
eninp, most durable. 
Holds straight or 
taper shank drills. 
1^^ Send for catalogue. 
Church St., New Britain, Conn 



Our Toolmakers' Clamp 

is made of hichest quality steel, case hardened, 
carefully polished and finished. The best clamp 

made for holding small work in drilling, 

tapping, etc. 

Made in following sizes: 

IHinch, price, postpaid, each 50 cents. 
91^ " " 'f^ *• 65 " 

i » " " " 75 " 




Our Book entitled "Shop Pointers," 
Is free for the asking. Cnntaina de- 
scription of our entire line of Tools, 

Valuable Recipes. Tables, etc. 

J. STEVENS ARMS & TOOL CO., 
P. O. Box 16, 
Cbicopee Falls, Mass., U.S.A. 




Dynamos— Motors. 

Multi-Polar Iron-Clad Type. 
Slow and Moderate Speeds. A 
Modern Machine embodying 
all the best features in Dyna- 
mo and Motor Construction. 
Dynamos, 15 lights to 50 lights. 
Motors, H H. P. to 15 H. P. 

ROTH BROS. & CO., Mfrs. 
88-92 W. Jackson Street, 

Chicago, III., U.S.A. 



BORING AND TURNING 
Millies, 

4, 5 and 6 Foot Swing:. 

H. Bickford, Lakeport, N.H. 

1^" Write for Photograph 
and Low Prices. 





The Standard Magneto. 

Our high grade Magneto Bells and 
Receivers are recopnized to be the 
best on the market. We have the 
best facilities for their manufacture, 
we use the best materials, and em- 
ploy the most skilled workmen. Hence 
as a result our goods are not only un- 
excelled but unequaled. Sendfor Cat- 
alogue "S"— correspond with us. 
The Hollzer-Cabot Electric Co., 

Boston (Brookline). Mass. 



In a Cramped Corner 

workmen can always work on a pipe with our 

Adjustable "S'' 
Pipe Wrench. 

Frame of malleable 
iron, operating nut of steel, sliding 

w, with teeth of drop forging. All 

parts hardened, 'tempered, and interchangeable. A 
handy tool when cramped in a comer. It will not lock on 
the pvpe. Strong, durable and accurate. Sendfor Cir. to 

Bemis & Call Hardware and Tool Co. 
Box 1400, Springfield, Mass. 




Uf CI I DRILLING 
If ELL Machines 

Over 70 sizes and styles, for drilling either deep or 
Bhallow wells in any kind of soil or rock. Mounted 
on wheels or on slUs. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. T. 




ACETYLENE I 

Get abetter ligbt and save one-third the 
piesent cost of your gas bills by installing 
a National Acetylene Gas Generator. The 
most brilliant light ever produced; safe, 
cheap, efficient; can be installed any- 
where. Does the proposition interest 
you? If so, write for catalogue and 
prices, rpjjj; NATIONAL ACE- 
TYLENE GAS CO., 909 New 
England BIdic., Cleveland, O. 



(Continited on page 288) 



Buy Telephones 

THAT ARE GOOD-NOT "CHEAP THINGS." 

The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both grood. 
WESTERN TELEPHONE CONSTRUCTION CO. 

260-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 





WILLIAMS 

SHAVING 
STICK ~ 





Williams* Soaps sold everywhere, but sent 
by mail if your dealer does not supply you. 

Williams' Shaving Stick, . . 2 5 cents. 
Genuine Yankee Stiaving Soap, 10 cents. 
Luxury Shaving Tablet, ... 25 cents. 
Williams' Shaving Soap (Barbers'), 

Six Round Cakes, i lb., . . . . 40 cents. 
Exquisite alsofortoilet. Trialcake for 2C. stamp. 

The J.B.Wn, LIAMS CCGlastontmTy.Coiui. 

LONDON; 64 GREAT RU89ELL8T., W.C. SYDNEY: 161 CLARENCEBT. 



PATENTED HOLDERS and INSERTED 




PIITTCDC 'or Turning, Form- 
UU I I CnO inK, ThreadTne, Bor- 
ing, Cuttlng-off and Knurling.' Time 
and stock saved In f orgmg, and grind- 
ing made easy by these constructions. 
« Ask for Patent Tool 

^^^ ^B^^fl Solcter Catalogue. 
^%H^^ The Pratt i& 
^■^^ Whitney Co., 

^••B Conn., it. S. a. 



Do Tou Sse 
Heavy Wire Rope? 

We bought 6,000 feet 2J4 inch wire rope, made of extra 
flexible steel. Formerly used on the Illinois Drainage 
Canal. Write for full information. Send for Catalogue 
No. 8 a. It gives low quotations on all kinds of material 
and merchandise. 

CHICAGO HOUSE WRECKING CO., 

W. 3Sth i& Iron Sts., CHICAGO. 



DON'T LEAVE YOUR KEYS 




in the front door. Fasten 
them to the pocket or waist- 
band witli a key chain secured 
by the Improved Wash- 
biirne Patent Fastener. 
Slips on easily, grips like gi:im 
death, don't tear the fabric, 
released instantly. By mail, 
26 cents. Catalogue of other 
novelties, free, 

AMERICAN RING CO. 
Box P, Wuterbury, Conn. 



''Universal" 




Kneading and Mixing Machines 

r6200 in use. Over 300 varieties 
in 155 different industries. 

Patented in all countries. 
WERNER & 

PFLEIDERER 
Saeinaiv, lUich. Build- 
ers of all kinds of Chemi- 
cal Machinery, also at 
Cannstatt,London, Vienna, 
Berlin, Paris and Moscow. 

83 HiQkest International Awards 




PRESSES, DIES and 
SPECIAL MACHINERY 

For Sheet Metal Workers. 

WEST MFG. COMPANY, 

Buffalo, N. Y., U.S.A. 



SCREW -CUTTING 1>1E HEAl; 

SELF-OPENING and ADJUSTABLE. 

The best die head on the market. Some iitl- 
vantapes over "others." viz.; Theyaie 
smaller, stronger, more compact, have no 
levers to sprinK, cannot be clogged by 
'chips, are always reliable, and the prices 
are right. 8^" Sendfor descriptive circv^ 
lar "S A.'^ Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 
Geometric Drill Co.. Westville. Ct. 

FiTnr»r»ii' aw* mfwra ■) ''HAS. (CHURCHILL 4 fO., LondoD, Eiii;lsnd, 
H-UKOPl-AN Abll-WTa.J wmTE. CHILD tBENEY.VienOB.Aunri* 






''American-Hunnings" 
TELEPHONES. 

Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
single line or metallic circuit and number of 
telephones to be used on one line. t^'Send 
for catalogue "S, A.'^ 
AMERICAN ELECTRIC TELEPHONE CO., 
173 South Canal St.. Chicago, III. 



SPECIAL 

and 

ISSUE OF THE 

SCIENTIFIC AMERICAN. 



Special efforts have been made to render this issue 
of the Scientific American, dated May 13th and pub- 
lished May 11th, thoroughly popular and attractive. 
It will take the place of the regular issue for that date, 
and will be greatly enlarged and inclosed in a very 
handsome cover printed in several colors. 

It will open with very readable articles on the gen- 
eral subject of the Bicycle and the Automobile. It is 
not generally known that the automobile is older than 
the locomotive; but in this special number one or two 
forms of the horseless carriages that were in use early 
in this century will be illustrated and described. 

This issue will contain illustrated articles on the 
leading types of automobiles, and detailed drawings 
will be given of one of the most successful of the 
fi'rench motors. The mechanics of the bicycle will be 
treated in an illustrated article in which the simpler 
tricks of bicycle riding will be explained. 

This number will be thoroughly readable and of un« 
usual interest to all who are in any way interested in 
out-door sports. 

A Beautiful Special Number— Profusely 

Illustrated— Cover in Colors. 

For sale at all news-stands. Price 10 centa. 



MUNN & CO. 
361 Broadway, 



Publishers. 
New York City. 



) 1 899 SCIENTIFIC AMERICAN, INC. 
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l:Wi Cat. Doulile Spinile lallie 

TWO LATHES IN ONE. 

One a 36-incb swinu for the 
comnjon run of work, and 
the other a powerfully 
triple-ffeared 44-in. 
swing for heavy work. 
A substantial, careful- 
ly designed and well 
built tool, t'osts but 
little more than an ordinary lathe. 

J. J. McCABE, 14 DeyStreet New York. 




WITTE GASOLINE 

Guaranteed t o work 
atanyaltitudeif you 
get it with the elec- 
tric igniter. You can- 
not attord to assume 
any risk, and with a 
•• Witte Hoist "you 
don't do It. TT rif€ 
your own Guarantee. 
Ask for catalog S.A. 
Witte Iron Wks. Co. 

12OT Walnut St., 
Kansas City, Mo. 




REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
showing details. Contained in Scientikic Amehican 
Supplement, No, 1158. Price 10 cents, by mail, from 
this office, and from all newsdealers. 



This beats Wind. Steam, or Horse 

Power. We oner the 
WEBSTER 2H actual horse power 

GAS ENGINE 

for$150* less lOf disconnt for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
theretore wecan make the price. Box- 
ed for shipment, weipbt 800 pounds. 
, Made for Gas or Gasoline. Also Hori- 
^ zontal Engines, 4 to 30 horse power. 
t^~ Write for Special Catalogue. 
WEBSTER MFG. CO.. 1074 West 15th St.. CHICAGO 
Eastern Branch, 38-D Dey Street, New York City. 




$1 YEARLY FOR REPAIRS! 

It has been found that it 
costs a trifle less than $1 per 

fear to keep our HOIST- 
NG ENGINES in repair. 
That speaks well for tneir 
superior make and durabil- 
ity, doesn't it? There is no 
more economical or service- 
able eneine made for mines, 
quarries, docks, etc. Much 
cheaper than steam. Both 

friction and geared hoist 6 „ „ ^ 

to 150 H. P. Senti for fatalngue. Weber Gas & Gaso- 
line Engine Co., 402 S.W. Boulevard. KansaaCity,Mo. 




NOW READY. 

LIQUID AIR 

AND 

The Liquefaction of Gases. 

By Prof. T. O'CONOR SLOANE. 

355 pages. 8vo. ContainiTia many ilhistrations^ 

tuith portraits of Faradau. PiateU CaiUetcU 

Dewar and Tripler. Bound in Buckram. 

Price $2.50. 

TN offering this book to the public, the publishers feel 
that, as it is the only work on the subject, they are 
helping in forwarding the higher scientific education of 
the people. The world at large is now interested in natu- 
ral science, and since its earliest developments nothing, 
with the possible exception of Electricity, has excited 
such widespread attention as Liquid Air. 

This book contains the full theory of the subject. It 
gives the entire history of the liquefaction of gases, 
from the earliest limes to the present, and also con- 
tains a description of all the experiments that have 
excited the wonder of audiences all over the country. 
It shows how liquid air. like water, is carried hundreds 
of miles and is handled in open buckets ; also the For- 
mation of frost on bulbs— Filtering liquid air— Dewar's 
bulbs— Liquid air in water— Tin made brittle as glass- 
India rubber made brittle— Descending cloud of vapor 
—A tumbler made of frozen whisky— Alcohol icicle- 
Mercury frozen— Frozen mercury hammer— Liquid air 
as ammunition— Liquid air as basis of an explosive- 
Burning electric light carbon in liquid air— Burning 
steel pen in liquid air— Carbon dioxide solidified- At- 
mospheric air Uquefled— Magnetism of oxygen. 

It tells what may be expected from liquid air in the 
near future. It gives the history and biography of 
the subject from earliest times. 

This is not only a work of scientific interest and au- 
thority, but is intended for tbe general reader, being 
written in a popular style, and will be easily understood 
by everyone. S^ Send for full Table of Contents. 

MUNN & CO., Publishers. 

361 Broadway, New York. 



Meatcutt cr, J. H. Shaw 623.839 

Mechanical movement, C. P. Cottrell 623.885, 623,886 

Merry-go-round, centrifugal, J. C. HoUoway 623,667 

Metal at high temperature, machine for exhaust- 
ing molten, J. T. Wainrieht (reissue) 11,737 

Metal binding strip, H. O. Mooney 623,681 

Metal breaking apparatus. Ward & Lash (S3,863 

Meter. See Electric meter. Gas meter. Maxi- 
mum meter. 

Micrometer depth gage, C. L. Walters 623,748 

Mining machine, J. M. McHugh 623,924 

Mirror, lady's toilet, D. C. Kenyon 623,790 

Monkey wrench, M. D. Converse 623,946 

Monuments, construction of, H. Campbell 623,943 

Mop handle. O.W.Bradford 623.763 

Mop head ur holder, J.J. Carter 623,884 

Morphin, making alkyl-ethers of, E. Kauder 623,789 

Motor. See Electric motor. Tide motor. Wave 
motor. 

Motor engine. F. Hayot 623,713 

Musical instruments, note disk bolder for me- 
chanical, E. Breslauer 623,878 

Necktie. O. Hammerstein 623,958 

Nicotiii. extracting, R. Mackill 623,798 

Nut lock, C.J. Muldoon 623,553 

Oarlock. A. Noel 623,684 

Ore leaching apparatus. A. 6". Duey 623,772 

Ores, etc.. apparatus for treating, L. Felatan 623,822 

Organ action, J. Slawik 623,843 

Overshoe holder. J. E. Wallace 623.852 

Paper box blank machine, E. A. Armstrong 623.8ti2 

Paper feeding machine, T. C. Dexter 623,769, 623,770 

Paper, manufacturing corrugated, J. Arkell 623,695 

Paper, means for manufacturing corrugated, J. 

Arkell Ii23,696 

Paper reel, W. A. Libert. 623.795 

Parquetry. C. E. Rider 623.562 

Peel, baker's. H . E. Pauk 623.619 

Phase adjustment, T. Duncan 623,526 

Photographic developing apparatus, A. Schwarz 623,SJ7 

Piano harp attachment, J. V. Steger 623,690 

Picture hanging device, E. H. Cox 623,»i55 

Pile for manufacturing bars, R. A. Carter 623,652 

Pile for manufacturing shafts, etc., H. A. Carter e2a,6.'i3 

Pillow sham holder.' U. 8. Hugems 623,719 

Pin tumbler lock, F. & H. F. Keil 623,674 

Pinlting cutters, die for making, H. A. Hannum 623,H02 

Pipes, manufactureof. E. F. Badgley 623,590 

Pith or cellulosef rem stalks, machinefor remov- 
ing, J. F. Winchell 623,753 

Pith, etc., from stalks, machine for removing, J, 

F. Winchell 623,754 

Planing machine, S. A.Woods et al 623.9;i8 

Plow, reversible gang, T..E. Ka vanagb 623,673 

Plowshare, A. l.indgren 623.726 

Pneumatic dispatch system, L. G. Bostedo 623.509 

Pneumatic dispatch tube system, L. G. Bostedo.. 623.510 
Pneumatic dispatch tube terminal, W. W. Dan- 
ley 623.520 

Pole and neck yoke coupling. N. Hockerson. Jr.. 623,tti5 
Press. See Baling press. Vulcanizing press. 
Printers' rollers, machine for making. L. GrolT. .. fi23.,''>38 

Printing machine, Sackville & Swallow 623,629 

Printing menus, etc., press for, Sargent & Mar- 
tin.. 623,930 

Printing press sheet delivery apparatus, platen, 

J. H. h\ Markmann 623,799 

Pruningimplement. L Smith (12-3,633 

Pulp, means for forming hollow ware of, K. Mc- 

Alpiiie 623,808 

Pump, J. J. O'Crowley 623.617 

Pump, foot. J. H. Goss 623,6fKJ 

Pump, rotary. E. W. G. C. Hoffmann 623,(W5 

Punches and dies, manufacture of, E. E. Claus- 

sen 623.595 

Racking apparatus, beer, O. Zwietusch 623,758 

Radiator, J. W. Lang 62.S,(»9 

Rail clamp, guard. Smith & Thomas «23,574 

Rail fastening. R. A. White 623.932 

Rail joint fastening, M. Betka 623.508 

liailway chronograph, H. G.Sedgwick 623,569 

Railway signal. J. Jorgenson 623,671, 623,672 

Railway tie plate gage, J. Kiley 623,722 

Railway track structure, h\ F. Stock well, Jr 623,578 

Railway tracks, device for preventing accumula- 
tion of sand on, K. Lundgren 623,797 

Rake. See Lawn rake. 

Record, card. S. T. Williams 623,857 

Reel. See Paper reel. 

Refrigerator. W. O. & J. J. Hudgens 623,905 

Register. See Cash register. 

Regulator. See Huid actuated regulator. Water 
pressure regulator. 

Reversing mechanism, G. S. Gilman 623.898 

Ribbon cutting machine, (Jottschall & Kamsler.. 623,900 
Roaster. See Corn roaster. 

Roasting and smelting furnace, J. A. Russell 62,3.833 

Rope clamp, L. W. Sammis 623,744 

Rotary engine, C. Ji. Weihe 623,750 

Rotary engine, W. H. Wineland 623,9% 

Safe or vault protection, pneumatic electric, F. 

C. Sm ith 623.689 

Sash holder, .1. Weathers 623.749 

Sash lift. J. H. Dickerson... ii23.8i»0 

Sash lock. J. R. Payson 623,620 

Saw. buck. P. Woodring 623,.588 

Saw frame, hack, J. P. Noonan 62;i.C>85 

Saw machine, circular, B". A. Humphrey 62;i,786 

Saw set. 1*'. Hixson 623.544 

' " ~" 623.533 



623 941 

623,802 



Improved (CYCLONE = 



azine 




No. 4— (size Si^xiJ^) $8.00 

No. 5— (size 4x5) 10.00 



TEN POINTS TO 
CONSIDER. 

1 — 12 Pictures in 12 seconds. 

2— Shutter Bulb Release. 

3 — Shutter Automatic. 

4 — Shutter Locks. 

5 — 12 Aluminum Plateholders 

6 — Set Stops. 

7 — Special Quick Lens. 

S^Automatic Register. 

9 — All Parts Interchangeable. 
10— Exposed plates removed 
without disturbing unex- 
posed. 

The only Magazine Camera 
with Bulb Shutter. 

All Live Dealers Sell Them. 

1899 Catalogue with complete 

information— FREE. 



WESTERN CAMERA MFG. CO. 



79 Nassau St., NEW YORK. 



Silversmith BIdg., Wabash Ave., CHICAQO. 




WOLVERINE" 

GAS & GASOLINE ENGINES 

STATIONARY AND MARINE. 

The '* Wolverine "is the only revers- 
ible marine gas engine on the market. 
It is the lightest engine for its power. 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured by 

WOLVERINE MOTOR WORKS. 

12 Huron St., Grand Rapids, Mich. 



THE MACHINERY OF A NAPHTHA 

Launch.— A detailed description of the motive power 
of a Modern Naphtha Launch, with sectional views 
showing all the parts of the boiler and engine. A most 
valuable paper. 4 illustrations. Contained in Supple- 
MENT 1 1 1).|. Price 10 cents. For sale by Munn & Co. 
and all newsdealers. 



SETS OF CASTINGS OFV 

MODEL ENGINES a 

^.. „-_-.4t^rf t SEND W» FOR 126 PACE S 
jlSSagH!^ ILL, CATALOGUE. S 

i-^ ^. & ALSO TOOLS, If 

GEAR WHEELS. & PARTS OF MODELSR! 



.^^"^^WC^NN ?< N>J^\^W\Ut\\V 




Scale. computinK, W. R. Dunn, 
Screen. See Bed screen. 

Seal, snap, E. J. .Brooks 

Seams of sheet metal cans, machine for hermeti 

cally closing circular, C. F. Mendham. 
Seat. See W indow seat. 
Sewer cleani 112 appliance, G. E. Waring. Jr 

Sewins machine, R. Eder 

Sewinn machine, buttonhole. F, W. Ostrom 
Sewinp machine, hemmer. Diehl & Hemleb 
Sewing m.ichine needle. Hndsdon & Gerau 

Shade fixture, W. H. Garland 

Shears buttonhole cuitlng attachment, A. J. 

Belohlavek 623.8(17 

Shell, armor piercing, G. Dittmar 623,707 

Ships' hulls, device for preventing and removing 

fouling of, C. E. Quimby 623.%1 

Shutter bower and bolt. A. Breneraan 623,877 

Signal. See Railway signal. 

Sink or basin trap, L. Rasco 623.fi2fi 

Sizing, w^. A. Hail fi23.541 

Skate, roller, A. G. Bayles t;23,7(;i 

Skate, rolling, A. Houee 623.717 

Skewer, meat, W. S. Shipe ti23.o7l 

Smelting furnace, C. Bishop 623.7(12 

Smoker's tray, P. S. Cook fl2;i,7f;S 

Soap, milling, Wilson & Stewart 623,859 

Sole edge trimming tool, K. M. Furber 623.710 

Spooling machine knot tying device, T. McVeigh 623,925 

Sprinkler. See Street sprinkler. 

Stand. See Display stand. Hat stand. 

Station indicattjrs. electric .ictuating mechanism 

for, Hunter & Gustafson 623.906 

Stove, hydrocarbon vapor. E. G. Mummery 62:i.72*.> 

Street sprinkler, C. Haeske 623,600 

Street sprinkler. W. S. Twining (reissue) 11.7;iH 

Suspender end, W. H. Johnson G23.721 

Switch stand, C. E. Cain 623,516 

Table. See Extension table. Folding table. 

Tack, carpet, E. C. Steen 62.3,847 

Tanning hides, method of and apparatus for, M. 

R. Rodriguez 623,563 

Telegraph for transmitting signals' orders, etc.. 

ship's. L. S. Thompson 623.637 

Telegraph, printing. D. G. Smyth 623,846 

Telephone or telegraph polea. etc.. post and bar 

applicable for, B. O. V. Hellstrom 623,714 

Telephone switchboards, combined listening and 

ringinir kev for. W. O. Meiasner , 623.611 

Telephone transmitter, P. C. Burns 62;i.7()2 

Telephone transmitter. E. H.Johnson 623.JI08 

Telephonic trunk circuit, Wales & Crane 623.583 

Tether, T. C. Covington 62.1596 

Textile. G. R. Shevill 62:i.842 

Thill coupling, M. N. Crary 623.948 

Thill coupling, antirattling. E. Huling 623,546 

Ticket cutting and assembling machine, C. D. 

Bradt 623.r»49 

Tide motor, automatic. Bender & Smith (KH.filKl 

Tiles, treating, C. F. Lawton et al 623.919 

Time lock, reKislering, E. S. Phelps 623,7;i4 

Tire, J. A. Burrows 623,7{i3 

Tire bolt wrench . \V. I^arson 623,793 

Tire, wheel. G. D. Wood 623,8W 

Tool. A. C. lians 623,792 

Tooth crown and backing, artificial. C. Whitney.. 623,7.=il 

Toy, N. H. Sprague 623,635 

Trap. See Animal trap. Folding trap. Sink or 

basin trap. 
Trigonometrical admeasurements, instrument 

for facilitating. Bayldon & Armstrong 623,866 

Trolley wheel. C. B. Lebcher. 623.678 

Trousers, M. Reinfeld 623.7.39 

Trousers, L. S. Shauer 623.631 

Trousers leg guard, J. H. Giflford 62.3.599 

Truck, Hooper & Daniels.... 623.669 

Truck, car. J. Anderson 62.3.694 

Truck, lumber. W. D. Link 62.3..'i.=il 

Trunk and wardrobe, combined, Kohout & Rous 623.913 

Truss, G. A. Vescelus 623.581 

Tube. See Electric incandescent tube. 

Typewriting machine. B. P. Blakeman 623,940 

Valve gear for gas or other motors, electrically 

controlled, D. W. Payne 623.821 

Valve operating gear, A. H. Krauss 623.915 

Valve, reducing, T. A. St. Clair 623,577 

(Continuea on pcu/e 283} 



MARINE MOTORS 

are GUARANTEED to 

GIVE SATISFACTION. 
Durable in Construc- 
, tion and Easy and 
Safe in Operation. 

.,W~ Send for Catalogue 
ana investigate our claims. 

TRUSCOTT BOAT MFG. CO., St. Joseph, Mich.7u.S.A. 





G>IIarS and 

Cuffs. 

Stylish, convenient, economical. Made of 
fine cloth, finished in 
pure starch, and ex- 
actly resemble fash- 
ionable linen goods. 
fioLaundry Work 
When soiled discard. 
Ten Collars or five 
pairs of Cuffs, 25cts. 
By mail, 30cts. Send 

6 cts. in stamps for sample collar and pair 

of cuffs. Name size and style. 

REVERSIBLE COLLAR CO., Dept. J, Boston, Mass, 





BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 1 l'-i3» 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for 1897 catalogue. 



ON A STILL HUNT. 

The up-to-date sportsman needs for 
success, personal comfort, and protec- 
tion the ideal HuntinK Shoe. 
Tanned horsehide- uppers gray color. 
soft as a glove, tough as steel, cannot 
harden. Wide double soles, rubber ce- 
mented together. Practically water- 
proof, flexible, easy. The most ser- 
viceable shoe for surveyors and en- 
Kineers. Illus. circulars free. 

M. A. SMITH & SON, 
Manufacturers, 29-31 N. 13th 
Street. Philadelphia. 

Sporting Shoes of all kinds. 






^n^ARINE VAPOR ENGINES. 



CCQHMRcST-S.'V^t CRANWWPI05 MICWGAN. 




ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illuminaut. its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perfoimed with it. A most valuable series 
of articles, giving in comnlete form the particulars of 
this subject. Details of furnaces for making thp carbide, 

faa generators, gasometers, burners, etc. Contained in 
ciENTiFic American Supplement, Nos. 998, 
1004, 1007, 101^.2, 1014, 1015, ioi6, 102^.2, 
lO;^^, lO.IS, 1057. 1064, 1071, 107*2, 108*2, 
10S3, 1084. 1085, 108«, 1104, 1124, lia'2, 
1 1 4W and 1 1 50. Price 10 cents each, by mail, from 
this oflfice, and all newsdealers. 



Stock Sizes U to 22 foot. 
Safe, Reliable and fully guaranteed. 
PIERCE ENGINE CO., 17 N. 17th Street, Racine. Wis. 



MIETZ & WEISS 

KEROSENE 

and GAS Engine 

The mosteconomicai power 
known. Absolutely safe and 
reliable. Runswith common 
kerosene. Perfectly auto- 
matic. Patented 1897, U. S. 
and Kuropean countries. 

iSewd for Catalogues. 
128-132 MottSt.,NewYork. 



Cbe Cypewriter €xcbange 




1H Barclay St.. 

NEW YORK 
124 La Salle St.. 

CHICAGO 
38 Bromfield St., 

BOSTON 
817 Wyandotte St., 

KANSAS CITY. MO. 
209 North 9th St.. 

ST. LOUIS, MO. 
We will save you from 
10 to 60* on Typewri- 
ters of all makes. 
tF~ Send for Catalogue 



METHOD AND SYSTEM 

are the basis of success in business. 
Use therefore in your 
cnunting-room a 

"SECURITY" 
CASH RECORDER 

The only Perfect 
Cash Recorder in 
existence. Made 
by the HOUGH 
CASH RECORD- 
ER CO., Indian 
Orchard, Mass. 





DONT 



go to Europe until you have made a trip 
on tbe New York Central's " Empire 
State Express " and seen Niagara Falls. 
Both can be accomplished in a day, and 
at the lowest regular rate charged on 
any railroad in the world, 

2 CENTS PER MILE. 



For a copy of the "Luxury of Modern Railway Travel" 
send one 2-cent ptamp to George H. Daniels, (General 
Passenger Agent, Grand Central Station, New York. 



A WONDER IN WHEELS 

Bicyclists who desire safely under all conditions, who are fond of coast- 
ing, but like to have their machine ander complete control in 

every emergency, should try the 

WS'^'W T'D^P BY^^F^^Y V with Morrow Automatic 
I^U-^lx dl^ SlwIULCi COASTER AND BRAKE 

The rear sprocket has an Automatic Clutch which is thrown out of gear 
by holdiner pedals btill. You coast n'ith feet on pedals. Back 

riresaure upon them instantly applies brake, forward pressure as quick 
y releases It, Simple, Safe, Sure. Write for ■particulars and prices to 

ECLIPSE BICYCLE COMPANY. Box X ELMIRA N.Y. 




© 1899 SCIENTIFIC AMERICAN, INC. 
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PAy I DCnnMC am CICPTDIPAI CMfilMrCR? yes ; you can. we teach electrical enbineerins 

lallni I DrliUlwlF. Uni E.1-E.U I MlluML Cl^llllwCCri Z at yonr bome, by mail, payable tn installments of $S.OO or S'^.OO per month. 

wi^I^ I VkWIWik niW ■■■■hW ■ lEiWi^^ ^■•^•■■^^^l* ■ Over 20 Tedmical and popular courses. Our Institute indorsed by THOS. A. EDISON 



The Electrical Engineer Institute of Correspondence Instruction, 

Department A, 1'20-i'i^ LIBERTY STREET, NEW YORK, U. 



H. A. 



at yonr borne, by mail, payable in installments of $3.00 or $'^.00 per month. 

Over 20 Tecimical and pobuiar courses. Our Institute indorsed by THOS. A. EDISON 
md every other prominent electrician. The electrical field is ^rowinK enormously and offers excellent oppor- 
tunities to make money for those having an electrical traininK. It will pay anyone to ^rrite for onr two 
free books entitled Can I Become an E3Iectrical Engineer "and *' ' '" 



' The Electrical Marvels of Our Times." 



What is 
Your Work? 

If you are disBatisfied 

with your situation, your sal- ^ 

_ ary, your chances of complete ^ 

succesB, write to The International 

OorreBpondence Schools, Scrantou, Pa., 

and learn how others so situated are getting 

[An Education by Mail] 

StndentB in the courses of Mechanical or Elec- 
trical Enirineering:, Architecture, or any of 
the Civil EnKineering Conraes are_ 
Boon qualified for salaried draft- 
ing room positions. Write 
for pamphlets. 

The Inlernktlonal 

L CoiTeipnnd«ne« Schoola,! 

' Iiox942 

BcrHnton, 

Pa. 



Roper's New Engineer's Handy-Book 

for STEAM ENGINEERS and ELECTRICIANS. 

Tboroughly revised, rewritten and much enlarged by 
Edwin K. Kkller. M.E.. and Clayton W. Pike,B.S., 
Ex-President of the Electrical Section of the FrankHn 
Institute. Embracing all the recent im»rovements in 
the Steam Engine and giving full instructions for the 

CARE and MANAGEMENT of an ELECTRICAL PLANT. 
Nearly 900 pages, .125 illustrations, over 700 main sub- 
jects, 222 tables, and C45 questions most likely to be 
asked when under examination before being licensed as 
an engineer. 

Full leatber, gilt edges, pocketbook style. $3*50* 
DAVID McKAY, Publisher* 
ScTid for Circular. ' " ' "' 



ucivA V* i-uDiisuer* 

1022 Market St., Philadelphia, Pa. 




I New Catechism th'e Steam Engine 

I For Engineers, Firemen, Mechanics and Ama- 
I teurs. 480 pages, 325 illustrations. Bound in green 
I silk cloth, size 6x^, IM in. thick. Simple, thorough 
land complete. Readily understood, and gives 
I instructions how to run all types of steam en- 
I gines. Price |2.00, postpaid. 

Theo. AunKL & Co., 63 Fifth Ave., New York. 

TUBULAR 
DRIVING LAMP. 

is the only perfect one. 
will not blow or jar out. 
^ives a clear, white light. 
IS like an engine head- 
light. 

' throws the light straight 
ahead from 2u0 to 300 ft. 
bums kerosene. 

Send for book (free). 
E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount. 
ESTABLISHED 1840. 





PURE WATER 



$1,000 CHALLENGE! 



5 92 per cent, more water at 
I less expense and less trouble 
I produced by 

The Sanitary Still 

I than imitations Only Still re- 
I cognized by the U. S. Govern- 
Iment. Report of comparative 
I tests, booklet and testimonials 

FR EE. 

THE CUPRIGRAPH CO. .138 N.Green St., Chicago 



Sunlight Camera. 



Valve, reeulator, Wilson & Webb 

Valves, grinding in slide and triple, M. Limpert.. 

Vapor burner, incandescent, J. A. Putt 

Vaporizing and burning hydrocarbon oils, appa- 
ratus for. E. O. Daniels 

Vehicle body supporting device, J. A. Jansson... 

Vehicle draught apparatus, W. G. Davis 

Vehicle draught attachment. A. Oliphant 

Vehicle electrically propelled road, O. Patin 

Vehicle sand band. A. Lachapelle 

Velocipede gear, D. H. Miller 

Vulcanizing press, L. K. Scotford 

Wiition brake, W. S. Smith 

■\^"agon brake, automatic. G. Bruhn 

Washing machine, A. H. Herron 

Water, apparatus for mixing cold and hot. F. 

Kaeferle 

Water in cylinder jackets, circulation of. E. Ber- 

iiardi 

Water pressure regulator, T. A. Evans 

Water purifying apparatus, refuse, H. Riensch,. 
Water return apparatus, automatic. McAllister 

A Barlow 

VVfiterer, stock, D. Hufnagel .' 

Wave motor. J. M. Palmer 623.556, 

Weather strip, G. W. Krebs 

Wheel. See Car wheel. Fifth wheel. Trolley 

wheel 

W h eel. t'. Pf efler 

whistle or call, J. K. Marstera 

W ick adjusting device, lamp, W. H. Stirapson. ... 

Window seat, H. E. Knau.st 

Wire fabric, machine for making. E. h'. Hhella- 

berper 

Wood carpet or floor covering. J,. Molle 

Wrench. See Monkey wreiich. Tire bolt wrench. 

Wrench, C. H. Cool 

Wrench. J. L. Mart;in 

Yoke attachment, neck, J. C. Hackett 

Zinc upon iron, electrodepo8ition of, S. O. Cow- 

per-Coles 



623,935 
023,921 
li23,7o8 

623,519 

(123,187 
623.705 
623.816 
623,8-.!0 
623,791 
623.ia0 
623,838 
623,844 
623.881 
623,903 

623,909 

623.869 
623,7") 
623,828 

623,554 
623,545 
Ii2,3,.557 
623,917 



623.621 
ti23,728 
62:),931 
623,675 

ms.sio 

623,923 

623.947 
(iiiSOO 
623,781 




Price $1.00, postpaid. 



OUR LATMST WRINKI^B 

New Departure "SECURITY" Cyclometer. 

{PATENTS PENniNG) 

Everything Out of Danger. No More Broken Cyclometers. 

Noiseless Concealed Trip. 
Cyclometer on bob inside of spokes and trip on axle behind forli. 
r Notbinff to catch and cause brealfiinic or bendine. 

Patent adjustable clamp, fits any hub. Easier and quicker to adjust than old style. 
Permanency. Durability and Efficiency Guaranteed. 

Made from Best Materials obtainable. Workmanship tboroughly flrst-class. 

THE NEW DEPARTURE BELL CO., - Bristol, Conn. 

(The Trade supplied by John H. Grabau & Co., 113 Chambers St.. N. V. City. 



A NEW PROPOSITION: 

WHEELSVr$l2 

upwards from higli-Krade mat«rtsl and fittings of your own 
selection. Send for Illustrated cataloKne 
ortheramonaTEMPLE 8 CROWN 
^FRAMES and all standard makes of 
JJbicyde parts and fittings, "make your selec* 
^_^ _^^ ' tion," we 6ui)d the wheel accordingly. 

Lowest ^rjees^^DBrBQteed. A^ntii Wanted. Write today. 
RALPH TEMPLE CO., lOSLake St.. Chlcaeo. 




DESIGNS. 

Badge, G.W. Frank 30,599 

Badge, E. K. Greene 30.600 

BadBe. K. M. Levy .lO.tiOl 

Bearing plate, veliicle, (J. W. McConnell 30,629 

Book cover, memorandum, G. A. Kruttschnitt ... 30,602 

Brush. G. 0. Bentzinger 30.616 

Can opener. M. O. Fiiikbeiner 30,615 

Car center sill, W. P. Hettendorf ,30.IB5 

Card case, G. A. Kruttschnitt ,30,603 

Carpet, J . Spring 30,642 

Carpet cleaner cylinder, L. C. Hayes 30,617 

Cigar and ash holder, G. K. Prendergast 30.605 

Clock frame, K. Stewart 30.606 to ;«,608 

Coffee pot, W. N. Head 30,614 

Eyeglass mounting, G. A. Squier 30.*»04 

Furnace casing, L. S. Pfouts 30,(»;^8 

Game board, E. S. Kelley :i0.640 

Gas burner, C. D. Gervin 'MfilU 

Hook, W. P. Murphy Sfl.liOU 

Hook, garment, 1, P. IJoolittle ,30.610 

Insulator, V. G. (Converse i^Hx^ 

Jar or bottle cover blank. E. L. Hauck ,S((,fil3 

Lamp burner, F. IS. Palmer 30.620 

Lamp fixture. C. It. Gillett :10,621 

Manhole cover. T. P. Greger 30,631 to 30.6.3:) 

Metal plate, Van Normiin &Stowell M,628 

Necktie holder and fastener, C. T. Clark :M.(ill 

Protector and fuse holder and block, V. (ireer 30.634 

Pump housing, double acting triplex, H. W. 

K imes 30.i;36 

Roofing plate clamp, sheet metal, F. G. Caldwell.. ,30.630 

Rubber heel, H. C. Peters 30,641 

Shuttle, O. W. Schaum 30,623 

Sign plate, G. A. Kruttschnitt 30.626, 30.627 

Snap gage, J. C. Glas ,30.625 

Stove. 1. Brooke 30.6.39 

Stud, fastener, S. F. Paul .30.612 

Tool head, J. Herfert .30.618 

Trace support, B. F. Krway ;)0,fi*M 

Washing machine hanger, G. W. Palmer 30,622 



TRADE MARKS. 

Bath apparatus, vapor, C. M, Robinson 

Boots and shoes, Manning Shoe and Rubber Com- 
pany 

Brandy, cognac, J. G. Moiinet & Company 

Candies and other confections, Porterfleld & 

Conklin 

Canned goods and foods and reHshes, certain 

named, Catton Bell & Company 

Canned or preserved goods, certain named, Mer- 

rel Soule Company 

Chemical compound in powdered form, American 

Chemical Specialty Compnny 

Cigars and cheroots, R. IJ. Hall 

Cotton goods, woven, Indian Head Mills of Ala- 
bama 32,751, 

Edge tools, certain named. North Wayne Tool 

Company 

Fabrics, certain named, William Skinner Manu- 
facturing Company 

Files, rasps, twist drills, and handsaws, Kearney 

& h'ootCdmpuny 

Flour, wheat. Sessiiighaus Milling Company 

Hoisery and other knitted apparel, O. Osborne 

Insect exterminators, N. McShane 

Medicinal preparations, certain named, A. F. 

Stephenson 

Medicine, certain named, J. T. Milliken 

Medicines, ferruginous, M. Leprincp 

Mowing or reaping machinery. Adriance, Piatt & 

-Company 

Perfumery, Frederick Stearns & Company 

Pianos and their parts, C bickering & Sons 

Rail bonds. Forest City Electric Company 

Rubber heels or soles, W. G. Grieb 

Salves, J, Maurer 

Saws, Pena Brothers 

Tamale spice preparations, J. H. Rooney 

Tobacco, cigars, cheroots, and cigarettes, manu- 
factured, Lambert & Butler 

Tobacco, leaf. Shu pert & Stroop. 

Toilet articles and preparations, certain named, 

Blondeau et Cie ;. . 

I Toys or puzzles, J. F. Butz 

j Whisky, rye, Aapell & Company 

W ood fll lers. J. W . Reese 



32,777 




NEW IDEA IN TRUNKS 

The Slallman Drammar Trunk 

is constructed on new principles. 
Drawers instead of trays. A place 
for everything and everything in 
its place. The bottom as access- 
itle as the top. Defies tlie bag- 
gage smasher. Costs no more than 
a good box trunk. Sent C, 0. D. 
with privilege of examiration. 
Send 2c. stamp for illustrated cat- 
alogue, f jj^ STALLMAN, 
61 W. Sprtnf 8t., Tolumbua, O. 



AW FIBER 

Mannfactory Established 1761. 

UEAD PENCILS, OOLORKD PENCILS, SLATE 
PENCILS, WRITIIIG SLATES. STEL'L PENS, GOLD 
PENS, INKS, PENCIL CASKS IN SILVER AND IN 
GOLD, STATIONFRS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reaile Street. - - - N«w York, N. Y. 

manufactory Established 1761. 

5000 BICYCLES 

Overstock. Most be closed ODt 

Standard '99 Models 

guatanteed, ftlO to $35. 
'98& 'B7modeIslS8to ftl5. 
[shopworn and second hand 
f wheels, good machines, 
S3 to 910. Great Factory 
.flMrln^ Sftle. We ship any- 
'where, to any one, on ap- 
proval and trial without a cent in advance* 
CARM A BiCYGLC hy helping us advertise our 
superb wheels. Easy work and sure reward on our new plan. We 
will give one Rider Agent in each town FREE USE <>* Snmple 
Wh^pl to int.rodnrft t.hATn. Writ* nt Once fur Onr RDeelal Offer. 
G. C. MEAD CYCLE COMPANY, CHICAGO, ILL. 



SCIENTIFIC BOOKS "?SS8s:-.'£fi"cllllS?- 



FOR SALE.-American Patent of succossful English 
Steam Pump. Address. E. T. H^ Box 773, New York. 



Valuable Ideas make good patents. Models aid the 
inventor and patentee. t^~ Send stamp for catalogue. 
J. C. SEY£, 181 Madison Street, Cbicako* 



ICE 



MACHINES, Corliss Enicines. Brewers' 
and Bottlers' Machinery. THE VILTKR 
MKG. CO., am Clinton Street, Milwaukee, Wis. 



ACETYLENE 



DEALERS' HAND BOOK 

Information net. 42 pp. locts. 
F.CoBTEzWzLsoN &Co.,Chicago 



TURBINES 



«»- Send for Circular "M.'» 
^JAS, LEFFEL A. CO, 
Sprinfffleld, Ohio, U. S. A. 



TYPE WHEELS. MODELS LtXPERtMENTKL WORK. IMALLMRCHIIKin 
NnVElTiES a. ETC . NEW 7 0IUI 6TEHaL¥tOIW« 100 KW«aWU IT H.T. 



Rotary Engine. Novel. High gpeecl. Utilizes expansion. 
Foreign riehts for sale. Application allowed in U S. 
Correspondence solicited. Alvin H. Shoemaker. Station 
D, Wasbington, D. C 

W ANTE D-T O BUY PATENT 

past experimental stage. Describe fully and name 
price. CASH, Box 302. Decatur, III, 




WA Al ^ p ^ an Experienced Man as Fore- 
Mi « I B 1^ man. Competent totake cbaiiee 
of machine shop small work. Addr., M. K., Box 773 N.Y. 



WANTED TO MANUFACTURE 

Patented Metal Articles. Small Machines, Tools and 
Appliances in quantities under contract. Kxcellent 
facilities, moderate rates. Establ. 1837. liKONARD 
D. HARRISON, New Haven, Conn. 



WANTED 



A large quantity of raili* that 
are defective in appearance, 
weiebt from 8 to 50 lbs. per 
yard, for cash. 1 will also take 
railroad rails that are defective in appearance that 
are offered at the lowest price. Address offers under 
A. D. 283, to Rudolf Mosse, Magdeburg, Germany. 



WANTED 



We are manuf acturlne' and mak- 
InK a Kreat many Soft Pine Shav- 
ings and Sawdust and are desir- 
ous of putting them to some use 
other then fuel and bedding purposes. "What can you 
offer? The right sort of a scheme would be a money- 
malcer. Address, Utility, SclentlQc American, New York 



32,773 

32,704 
32.7m 

32,752 

32,779 

32,750 

32.778 
32,r75 
32.7Si 
32,763 



32,7«) 
32,759 
32,761 



32.781 
32,758 
32.776 
32,782 
32.766 
32.762 
.12.780 
32.774 



32,767 
32,766 

32,757 
32,756 
.12,769 
32,766 




Malies a fine picture. Has 
a good lens and shutter for 
both instantaneous and time 
exposures. Uses glass plates 
3Mx4^. It can b e used with 
tripod. Two extra holders 
can be carried in the camera. 
Price $3 .SO. Send be. for 
sample pictwre. Sunligrht 
Junior. 3>^x^ plates, price 

$2.00. Full equipments for 

developing and prlntingfurnishei for$2.50each. Photo- 
graphs colored. Oir.Free. LORD & CO., 487 B'way, N.Y 



MORAN FLEXIBLE JOINT 

for Steam, Air or Liquids. 

Made in all sizes to stand any desired 
pressure. Send for reduced price list. 

Moran Flexible Steam Joint Co., Inc'd 
147 'imrd Street, Ix>UiSViiiLB, Kt. 



LABELS. 

' Chloroform-Pictet," for chloroform, Roessler & 

Hiisslacher Chemical Company 6,899 

' Douno," for a tonic. Merrick Manufacturing 

Company 6,898 

' Great Western," for yeast cakes, Great Western 

Yeast Company 6.895 

■ Sarlls' Beat Maple Sirup," for maplesirup, Sarlls' 

Maple Sirup Company 6,896 

' Silverall," for a cleaning and replating com- 
pound. J. Reynolds 6,900 

* Standard Juno Brand Pennyroyal and Tansy 

Pills," for pills, G. Marsh 6,897 

'The Jester," for cigars, J. Hamburger & Com- 
pany 6,804 

* Vivax," for photographic paper, J. Carbutt 6.893 



BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAT. miNING nnd HANDLING MACHINERV. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

fW Send for latest complete Catalogue. New York Branch, 41 Dey Street. 





50 YEARS' 
EXPERIENCE 




Trade Marks 

Designs 
Copyrights &c. 

Anyone sendinc a sketch and description may 
quickly ascertiiiii our opinion free wnetheran 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charne, in the 

Scientific Jfttierican. 

A handsomely illustrated weekly. Jjargest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN &Co.3e'B—,,New York 

Branch Office, 625 F St., Washington, D. O. 



PRINTS. 

"National Automatic Hanging Spring Scales," for 
computing scales, National Computing Scale 
Company 130 

" National Platform Computinjr Scale," for comput- 
ing scales, National Computing Scale ('ompany.. IS.S 

" Qualified Judees," for cigars. C. Upmann 127 

"The National Automatic Computing Scale," for 
computing scales. National Computing Scale 
Company 129 




A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
i issued since 18t»3, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., lifil 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going lint, provided they are simple.atacost of $40 eiich. 
if complicated the cost will be a little more, ^'o^ full 
Instructions address Mnnn & vo., 3fil Broadway, New 
York. Other foreign patents may also be obtained. 



liaEHSOLL CYCLOIETEH . SBc 

MoBi Duratile, Practical a ad Ctieapeat; 
10,000 Miles iQd Repeat; coaataiUly 
HOTlDg Hand abows Every Foot of Pro- 
grflBH — not every Quarter-Mile; attaches 
to Fork or Hub. Kaelly Read from 
Saddle. Postpaid 26c. Ijarge Mall 
Order Catalogue of BTcyCles 
and Other Goods FREE. ROBT. 
H. INOERSOLL & BRO.. Dept. 
147, 67 Cortlandt St.. N. T. C. 




SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This "built-up" laboratory 
balance will w^gh up to one pound and will turn with a 
quarter of apostagestamp. The balance can be made 
by any amateur skilled in the use of tools, anditwill 
work as well as a 1125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific AMERICAN Supplement, No. 1]S4> Price 10 
cents. VoT sale by Munn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 



A MANUFACTURING CONCERN contemplat- 
ing the erection of a plant for Galvanizing Sheet Metal 
and Cast Iron Goods, desires to correspond with a prac- 
tical expert in this line who is fully conversant with 
modern, up-to-date methods, as to the best manner of 
building and equipping their plant. Liberal compensa- 
tion to the right party. Address G. P. M., care Scien- 
tific American. 



YOU CAN MAKE ftlOO-AWttlS ' 

Own Your Own SHOW.coMPitTt OumT-sioo 

^L/FE MOTION r/LMS A MACHINES . 

Gre/u Passion-play ^A^M)ooTHCR.j>uBJtcT 5 

S.UUBl'N.LiRcViT^MrR.PIilLADELPHIA PA 



To Authors: We Publish 



Manuscripts required. 

TENNYSON NEELY, p«i.iisher, 



A new book every day 
in the year. 

114 Fifth Avenue. 
NEW YOKK. 



^oV Make Rubber Stamps? 

Our •• New York" Rubber Stamp Vulcanizers received 
the only medal awarded any Vulcanizer, World's Fair, 
Chicago. Simple process. Large profits. Circulars free, 
BARTON MFG. CO., 338 Broadway, New York. U. S. A. 



CAS .^'GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATLR MOTOR CO . NE.WARK N J, U. 5 f 




Big Reductions in 
Brass Band Instmments, 

Drums and Uniforms. Write for catalog, 
445 illustrations, FREE; it gives Banil 
Music & Instructions for Amateur Bands. 

LYON a HEALY38 Adami SL, Chicago. 



rwAMERICAN gi 

lowiUDacRosBrsTSiimin 


$33.35 

mmm 

EAST OF THE 
MISSISSIPPI 
Mifvches lor\? 
SEND FOR 
CATALOGUe. 


M 




Plapg tlie jlew M 

Anyone contemplating the building of a new home will find the 

Building Edition of the Scientific American 

of peculiar and absorbing interest. This beautiful publication is 
issued moiithly, and contains practical articles and suggestions 
on modern house building, together with a series of splendid 
plates, showing perspective views and floor plans of the most up- 
to-date modern dwellings, estimated cost, etc. A singleissueof 
this handsome periodical is Often worth the year's subscription 
price to the intending bwlder. Write to-day and send 26 cents for 
a single copy, or $2.50 for annual substription. 

MUNN & CO., Publishers, 361 Broadway, New York. 
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THE HARRINGTON & KING PERFORATING CO. 



PERFOmTED METALS OF EVERY DESCRIPTION FOR ALL USES. 



jlmerican 
IValtham 
fVatch 

movements are to- 
day more perfect 
than ever and far 
cheaper. This 
trade mark specially 
recom m ended^ 
" RIVERSIDE "— 
will last a life 
time and is within 
the means of 
every one. 

For sale by all retail jewelers. 

"The Pertccted American Watch," an 
illustrated book of interesting informa- 
tion about watches, sent free on request 

American Waltham Watch Co. 



WALTHAM, MASS. 



/auber^ Bangers. 





The Genuine 

ONE PIECE 

are used on the BEST 
Bicycles, Tandems, Trip- 
lets and Quads. 
FAUBER, 
Originator, Pioneer, Largest Manu- 
facturer Oue Piece Hangers. 

YOU! 

With meohanical ahility and jurtgraent ap- 
preciate the Simple and Practical construc- 
tion of the Fauber. The Cranks and Axle 
are made of One Piece 0/ Steel, spring tem- 
pered, no joints to work loose, used so exten- 
sively you can eet any needed repairs in any 
part of the United States. 

Bewate of Infringements ^--r 
' eap Imitations). "* 

W, H. 
FAUBER, 

Mfr., 
Chicago, 
U.S.A. 




priPMUGHllHSPECTIOHSf i 




AND 

'i5>^-:5iS INSURANCE 
r?^ AGAINST- LOSS 

OR 

DAMAGE 

TO 

PRDPERTV 

AND 

LOSS-OP- ure 

AND 

INJDKV 
TO-PERSONS 
CAUSED-BV 



STEVIBOILER-EXPLOSIONS 



JJ^-AlLEN'PRISIDEm' 'V-D'HONKLIII-VlCCPltESmDn' 

J-B-PiBtcB-SccRnauty F-B-AuBi-l^cePiiEsiizHr 
LB.BRAINElU)JtoTTREA5. LF.MlDDLEBlU)OK.ASgTSB:t 



Drivers of Horses 

frequently in- 
furiate the ani- 
mals by their 
cruel treatment. 
This is the cause 
of many ace 
dents. 

The Winton 
Motor 
Carriage 

can't get excit- 
ed and bolt! It 
is perfectly safe 
and always un- 
der control. Al- 
ways ready for 
„ . e>-m nnn «T . .. service. Need 

Price ^l.UUU. No Agents. no food and but 

little fuel. Hydro carbon system, cost H cent per mile. 

1^" Write for catalogue and date of delivery. 
THE WINTON MOTOR CARRIAGE CO.. Cleveland, Ohio. 




Emery Grinds-Carborundum Cuts 

That is why Carborundum does so 
much Faster and Cleaner work. 
THE CARBORUNDUM CO.. NIAGARA FALLS, N. Y. 



THE BICYCLE: ITS INFLUENCE IN 

1 1 'alth and Disease.— By G. M. Hammond, M.D. A val- 
!ii()le and interesting paper in which the subject is ex- 
I'anstively treated from the following standpoints: 1. 
'I'h 3 use of the cycle by persons in health. 2. The use of 
iiie cycle by persons diseased. Contained in Scientific 
AMKKicAN Supplp:ment, No. 1003. Price 10 cents. 
To be had at this office and from all newsdealers. 





This double-slope causes the 
expanding ice to slide into 
the air-dome, taking the 
strain off the pipe. The 
air-cuamon also prevents 
'^Hammeringy Covered by 
U. S. and Foreign Patents. 



Burst (Uater Pipes a Cbing of tbe Past 

You can now make all water pipes as secure from bursting in winter as In summer. 
This pneumatic system is the only one which successfully prevents the annoy- 
ing and costly bursting of water pipes. It has solved a great economic problem. 
Highly endorsed by Architects, Enpineers and Municipal Offlcials. No new house 
should be completed without this system, and all house owners should avail them- 
selves of this "ounce of prevention" in season. 

B^ Send for Illustrated Booklet, giving full easplanation and discount. 

THE PNEUMATIC DOME MANUFACTURING COMPANY, 

50*2 E Htreet, Northwest, Washington, D. C. 



U|nH GRADE FOOT POWER LATHES 

I IIUI I W. p. DAVIS, ROCHESTER, N. Y. 



^ No Bicycle Is perfect without^ 

"THOR" 
FITTINGS 



habs, crank hangers, seat post ex- 
panders and handle bar expanders. 
The "Thor** crank hanger consists 
of patented two piece crank possess- 
ing the advantages of perfect simplii 
-ity* .rigidity and security, removable 

at will wi^houtdisturbinghearingparts 

•r ad justment: the whole 



making the neatest, sim- 
plest and most perfect 
mechanism of a crank 
hanger ever pro-, 
,iuce<i. Any bicycle 
maker w ill o ut 
them on 
the wheel yoi 
order If you 
8ee that the 



insist npon having them. 

trademark **THOR** is on Cranks, Hubi 

and Expanders. Write for Catalogue, 

AURORA AUTOMATIC MACHINERY CO. 



Calcium King 

Camp., — — . 

BURNS ACETYLENE GAS. 

No Oil, Wlclt, Dirt or Smolie. 

Get the Best. Price S3.30 

Agents wanted in every tovjn. 
CALCIUM KING LAMP CO., 

Waterbury, Conn. 




CHARTER Gasoline Engine;:: 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Stationaries, Portables, 
Enirines and Pumps. 

UST" state your Power Needs. 

CHARTER GAS ENGINE CO., Box 148. STERLING, ILL. 




^'♦♦♦♦♦♦♦'♦♦♦♦♦♦♦♦♦♦♦'♦'♦♦♦♦********18S 

jTribune Bicyclesj 

for 1899. 

The Best Wheels in the World. 



Skilled mechanics, best mateiial, and years of 
experience enable us to offer you the perfect 
machines, 

— tfte Oo-Lightly Kitid. 

Made complete in one great factory, covering 
fiveand a half acres of floor space. The Im peri al 
reputation Ir seduIouRly maintained in mechan- 
ical accuracy, strength, beauty and finish. 

Special inducements to riders. Agents wanted 
in unoccupied territory, A^'rite us. 

Ames & Frost Company. Chicago. 



^ 



CRESCENf 



BICYCLES. 



cHicAQo. WESTERN 



THE BEST KNOWN WHEEL 

No matter where you travel, you will 
find Crescent Bicycles already there 
and their reputation unshaken. The 
familiar name plate can be seen in 
parks, on country roads, or city pave- 
ments. Young and old ride them 
and their popularity increases with 
the multitude of rrders. 

Catalogue No. 3, containing "The 
Care of the Wheel," free. 

WHEEL WORKS, new york. 




olar Carriage Lamps 

Burn Acetylene Qas. 

Are of real value In actual use. Besides being a 
signal, they LIOHT ALL 7HB ROAD. Indispens- 
able for night driving. Just the thing for doctors 
or for the vehicle you take to the country. 

Simple, Safe and Clean. 

Price $9.00 and 15.00 per pair 
Send for Catalogue. 

Badger Brass Mantifactaring Co., Kenosha, Wis. 



SNAKE WATCH CHAINS 
LATEST VIENNA NOVELTY 

Made of highly polished steel, not a link is visible but so 
flexible it car. It be wound around the finger. Smooth as 
satin and very strong. Show It to your jeweler. He 
never saw anything like It. Have sent thousands all 
over the world. Worn by the smartest dressers in New 
York. Everybody that sees them wants one. One of 
the mostwonderful specimensof mechanical construc- 
tion known. Sample ^ Inch long, sent for inspection 
f or (JG. Men's complete chain jl. 00. Ladies' Lorgnette 
Chains (47 inches long) f 2.00. 
Sent anywhere on receipt of price. 

HENRY DOYLE, 

Importer of European Novelties, 

621 Broadway, New York. 



TANKS, TOWERS and WINDMILLS. 
For Manufacturing Plants, Hotels. 

Railroads. Waterworks Systems for 
Small Towns and Private Grounds. 

Send for llhist rated V.alnlngue. 
W. R.Caldwell Co., 221 E. Main St., 
Louisville, Ky. 




^6 ^% TRADE MARK 

nECAMOl 

WASHABLE WALL PAPER. 



D" 



The Novelty of the Day. Can be Washed with Soap 
and Water. Dirt, Grease, Oil, Butter, Ink, Contagion 
and Germs of Disease can be Washed off. Wall Decora- 
tion Revolutionized. Send for Samples and make in- 
teresting Experiments. 
THE AMERICAN PEGAMOID CO.. 346 B'way. New York. 




am CHBESLVAch 



BICYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires.— A practical article illus- 
trating the method of inserting patches and plugs with 
pliers and plugeers, together with rubber band plueeing 
and the use of puncture bands. 9 Illustrations. Con- 
tained in Supplement 110'J. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 




DO THIS! 

Put a ^/^^^^^ Cyclometer 

on your wheel. It is as useful as 

your watcb. One measures distance, the other Actual Size, 
time — both are essential factors of every business 
or pleasure trip. To every cyclist the Veeder 
Cyclometer is a necessity. 



Its merit has eliminated competition. 90% of modem 
cyclometers are Veeder Cyclometers. Booklets Free, 

VEEDER MFG. CO., Hartford, Conn. 

Made lor S4 . 36, 3 8 and 30 Wkeels. 




"Trip" Cyclo- 
meter. Price, 
$2.00. Tbe small 
Indicator can be set 
back to zero, like a 
stem setting watch, af- 
ter each trip, without 
affecting grand total i 
on the large register. ' 
Same positive action ' 
as the other famous 
model. 




t^ Write for large New Catalogue illustrating our . . 
full line of twenty-three models. 

I The Black Mfg. Co., Erie, Pa. | 
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HERTFORD «"•> VEUEin 

BICYCLES. 



$25^00 yo $75^00 

fl2 MODELS OF NEW MACHINES. 



Catalogue, Booklets, 
Folders, etc, free of 
any Columbia dealer, 
or by mall for a two- 
cent stamp. 

|POPE MFG. CO., Hartford. Conn. I 



PANTASOTE 

Waterproof— Greaseproof— Stainproof.' 

Looks exactly like Morocco and costs half as much. 

PANTASOTE does not 
rot, peel or crack, does 
not mould, never gets 
sticky, is difficult to de- 
face, has no odor and is 
not Inflammable. Made 
in standard colors, plain 
or figured. 

Enough to 
cover a 
chair 
seat 
18x18 
Inches 
sent for 
26c. In 
Stamps. 

Sample ^ 
15x6 

inches 
Free 

if you in- J 
close 2c. 3 
stamp 
for post- 
age, and 

your upholsterer's address. 
Caution. There ore worth. 

less imitations. "PANTASOTE'' is stamped on attgrn^ 
uine goods. 

PANTASOTE CO., 29 Broadway. Dept. T, N.Y. City 




Money. 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago c*cai,e Co.. Chicago 111. 



Austin Separator 

Unequaled for 
DELIVERING DRY STEAM 
by eliminating moisture 
and condensation from 
LivK Steam. 
Also EXTRACTING 
Olli, UREAHE, and 
other impurities from Ex- 
haunt Steam. 

Manufactured by 
AUSTIN SEPARATOR CO. 
27 Woodbridge Street West, Detroit, 





irssop's steel^"bS^s7^ 

VJ*-^ FOR TOOLS, SftWS ETC. 

W" JESSOP A SONS L9 91 JOHN ST. NEW YORK 



PRINTINC INKS 

The SCIENTIFIC AMERICAN Is printed with CHAS 
ENEU JOHNSON & CO.S INK, Tenth and Lombard 
8t8.. Philadelphia, and 47 Kose St., opp. Uaane.Mew Tork 
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